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(57) Abstract: A retrovirus vector containing a membrane protein hav- 
ing a hemagglutinin activity. By using the membrane protein having a 
hemagglutinin activity, the retrovirus vector of the pseudo-type is con- 
structed. This virus vector shows a high gene transfer efficiency into host 
cells. It is clarified that genes can be transferred thereby at a high effi- 
ciency into cells into which genes can be hardly transferred by the con- 
ventional techniques, for example, blood cells and hematopoietic cells 
involving hematopoietic stem cells and mucous cells involving mucosa 
epithelial cells. This virus vector is highly useful as a vector for gene 
therapy. 
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mm 



m 



jv?.^ $ - <d^ n -7°^vsv-gs & w*u&&t?mmm £ flX V > 5 (H. 

Yu et al., 1999, .Gene Therapy, 6, 1876-1883) 0 VSV-G&, zM&ttnfti&^M/V 
X (Vesicular stomatitis virus) (D^^xip— -7%:\£K$g?%.irZ)W&WXh <9 

-f/W* (Sendai virus) ©F®6fr&^-<t3 — ^W^Mb LXm^^Ufyhft 

n^y =^t2^4>^m^mmm^ML^m^mm'B^^tc (m. s P i eg ei 
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et al., 1998, Hepatology, 28, 1429-1429; M. Spiegel et al. , 1998, J. Vi 
rology, 72, 5296-5302) 0 

Molecular Medicine, Vol.36, No. 7, 1999) # % m^ft 
gl&Mfcfor) (Abkowitz, J. L. etal., Nat Med, 2(2), 190-7, 1996) N 

\mmxhZo nfc s ^&©&i?£j^fc^^— m<D&Tfflm 
<9, mm&to^vzMik&if&fZo 



w- rra ^r-v BB — . 

^ j50V^= Jfo® 6Sf V (haraagglutinin, 

HAin; #ik^l^^^) i: fi^T^Vv^-jfc— a V (Hemagglutination, HA; ^jfc 
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-f/v* (Sev) (D^y^w-^mUW^^i-^^ ?-*%mvx, ^$Xl/h 
4-?ikLtc 0 Mtfcmats (MSCV) Zttm^ i^fnf 

^mv^p-y^a^fctery?* hafj/^xy^o-ygeidDx., Sev 

HNS 6 £ H R# fclJSm $ *T > a. - K * 7^b L 1t *7 << X tt*3felSSfett© * V ^ 

t hjwja^ate^^fA^Bfeb^fc (hi e C0 ) o ro,feiM^i?^v<M/i' 

fc^ASWflS* L < fa±-f 6 Z.ttfWbfrbt£otc (Ml Ampho) 0 r 

l o 5 r. t , -fe i> >r ^HNg & ^ift m i 5 * - k ^ - y ^bife v > 

"MA^Fg S^HNSfi-C 5/»*-K*>f ^btSCitC £ 9 HsD!)/f;V^ 
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<i;vx (hiv) bttM^x, %±m^^ft¥Mi*m\&*^1r%V;\^^±V 

<i;V* (SIV) SrJBV^fc. (2H£#j5)o (SeV) ^>b^^-<n— -f 

ITSrif oSIV /W* £ fNK Lfc 0 ^©^/^?rtf « t *fc^f V =3r^-<- h 

- x ^^eK^fe^yj^'d: wait ^ /»- vi^c/a^i^'j w < o ^ w * / 0 l v ^w/^> vov 

^ fr* ©HNg g iff V ^ r b &7&fc £ tltCo 

Flfpy— A, *3,fct*HNirny— A&WHU ^ftm&VSV-Gv^- 

Ntfn y-^Srfili^$*^^^-tt % SIV^ «t 9 t>*#lciffv^^F3IAS6* 
£^Lfc (HIl 0)o HNlfny-ASrffiv^c^^%5t^^AS!j^±#^fe 
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# • 

mm fit^a- K^^y-fb^ ftfcsiv^ * — tans v $ ft, r. © »m ;v 

ft^A$;^l&& bftTWj^ (L. G. Johnson et al. , Gene Therapy, 7, 568 
-574, 2000) o VSV-GM£U MtRdiri/^V tM/^CDWS JtlfflNKefc «t U 

GFPm&&mmvfctz?>, &&±&mmz.G?P(Dnmm#£tiit (mi d= * 

fct>GFP©^3fej&siBJ?>£>ft;/t (012). C©i9(^ sjc^o^-fyv^^^^ — 
< st^^^A-Cf -SCt flSjfiHH Sftfc. 

^6fC, ££>KlSeV FSfi«©JBBIS|ff|Ji©^*fcW:--»Sr^*fcttSIV3Qi/ 
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2) 0 *<D1&^ Zfrltb(D^??~-fe, 293THBJfi J ^BEAS-2B||Bia*if©t hm&fo 

, MSCV fc-^— * t Lfc^a— K^^/^^D *?<<'W<9 9—}& S t h^BIS^ 
LTit^Sr^A-CtSi t^^fe^t^ofc (^WJl 3) 0 gfe3EHNS6«*^r 

fcir^ CD34 + fi»Jiaicilv^$tjt^^lAt*t S^CTJSHLfc (H 
lil4) c 

<4y7A'^yW'(A'W*'r?A^~> (HA) gfiff 

*5-t?4}\>?^.» ^-^n, i©^:?^ h hmna^it^sr^A^-sti* 

^ftsr^tiu (HWili 7) 

jk#jWia^tpjlii^*3J;tJR3£jlb.**BJia, ^ J; uqteJUJbftJBwa* ^f«>*fe»E Sr^-f" 
S^lei^U'^^^if^^tt^yfcr^S^fcv^JiSV^^a^Sr^A 

(1) ^^/w^=v«tt*^i-sBigesf^tp, mwmmwte^^-F? 
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( 3 ) ^ pas?--- i^m^^-t z> mm e ? % ? y *? << <*>h ni & n 

fcitf/SfcttjawM ^y)^/MHAififi^m, (2) ^fs^ov^ 

(5) ^7^y^^;^©Ftef^$bi^ (1) (3) (D^~ftlfo 

( 6 ) m F 9 £lfC<£» fctt£*&#4tfc*5 <fc tf/* fctt#*pm J: 
"9$C^£tiTV^ (5) lUlBfiOS/aL-K^^^UhP^^^^— , 

(7) t b»JteK:«i^5?>^^K:ft*t-5^^n-y9eK*$b^tp 
, (1) a>£> (6) cDivfftjNcSBS&o^'-K* <^hn^;vw^ 

(8) V ha *>^/^ft3feOT^7^- bfy^aiV^n— ^ , 9&StSr'&tfx ( 

(9) 7MP^W/^^©VSV-GlSf^ (7) (8) 

(10) ^hP^;V7^^^yni)^;W[:^t5, (1) (9) 

(11) 1/ f n !?^;W^^^l/yf ^^;^|!lft*t5, (l) (9) 
(1 2) i/>^^-r^^-9-/v^7p^t>^/v^^^^-f s % (i i) m|B«©'> 
(1 3) ^7^y^;^^t^Vi?^;^t*l55, (3) t. tz.it (5) fcf2 
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(i 4) ft%ikm**%wiim\z.^t!, (i) frb (i 3) ©v^tt^iB^o^ 
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(i 6) %m%#ir%mmmm±fcmm-<:hz> s a 5) kub^^-r^ 
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(i 9) jkm^fatmikmm^mskmmx-h^, a s) ^is*fe©->^-K 

ZJ'fV hn !MV*^^ — N 
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(21) mmr*hz>, (2 0) ^iB^©ia^, 
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(2 4) (l ) a»Ml 9) ©V^^(-IBic©->^— K^^/l/ho^^^ 
^^-©Mit^-efeoT, (2 3){c:fB^©^5/^-v ? ^^«rt-ei-hn^^ 
^ £ 3fE£> 5?— ^ h 7 f * 7 r — < * * — D N A Sr|g^ $ * 5 li t? #ifc, 
few****. 
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£xf&]&<ommmm&* #w^iaoTi*t&s 0 tit, mm^^^fi 

m(D^^—^^4y"uhr2^4^^K^^x^ z<d £ ? tem&'MZ-§tfb<DX 

. 214-225, fafaMb ttlt M*.ff=!7MJ (taajsj;^ 



WO 01/92508 



PCT/JP01/04659 






H 


A K ffc 


* Jill & 


& ^ 


PH 


r 


I MS? 


3.7, 11,14,16, 
20,21,25.28 










EMS? 


8, 9, 10,13,15, 
17,19,22,23,24 
26.27 


7 y h 


37°C 


#«# 


/ 




1, 2, 4, 5, 6 


7 y b 










A7 


~ 7 h y 


S S 




j=. 

V 


V 


A 20, 21, 24 




4°C 


M~ "*s» 

9F tK # 


7* 


1 


Bl. 3, 5 




37°C 


?s 


1 


3, 6, 7, 11, 12, 
13, 19, 20. 21, 
24, 29 




4°C 




U 


1 










2 








3 


* V 








-r 

if 


A 


~7 b 5>. 


s a 






B 








C 




4°C 


7.2 




is 


tc J*> < 


^ 7 h 9 


^ s. 








— * y * /It ffi 

(NDV) 




V 


7/U 

yy 
if 


1 


- 7 M 4 


4°C 




2 








3 




4°C* 




«: 




5 H if 


37°C 




7 






***** 


37°C 




K 


E 






0°C 


6.4 


aMBttDrtft (VSV) 


5.8 






- 7 b »; 


muttz 

Ht37°C 


* «t# 






4'C 


6.2 *fc 
It 7.2 






* - T 




4°C 


7.2 


7 




h (RV) ' 




m. & 


7.2 



WO 01/92508 PCT/JP01/04659 




-CA^cDHA^&Jf, <M/P*©HA®6||, h# ^-f/^tDEl^fi 

yt?s=-T*7-l/V*(Dk21U H3L, D8L®fiJC, 7^ tf ^^(DM, EI6I 
% nnt !M^*<DE1, E2Sfi1C, ?V*r <7^/W* <DG1^6SC&CT^f ^5 

Lfi, ^7^y^/W (Paramyxoviridae; Paramyxovirus, Morbillivirus, 
Rubulavirus, *5<tt5 PneumovirusM^-Qfr) , 7^KW^ (Rhabdovirid 
ae; Vesiculovirus, Lyssavirus, 43 J;^ EphemerovirusM^^T"a"ti > ) s 7-f n!> 
4 A/^ (Firoviridae), 3r/V V ^ $ V t?A As 7* (Orthomyxoviridae; Infuluenza 
virus A, B, C, *5<fct>* Thogoto-like virusesM^£*a tf) , "f—^VJ (B 
uiiyaviridae; Bunyavirus, Hantavirus, Naircvirus, jcj;!^ PhlebovirusJI^ 
Sratf), TU^-VJjUX (Arenaviridae) fj: t*(D?M^mirZ>V4 A-X^iifrlZ 

o 

^PJl^fcV^ Wy^y^/^j /^^y?-f A-X^Paramyx 

oviridae)Kimi-5!M^;*£}f-fo ^7^y^/^tLT!t 
-Y !7 "T (Sendai virus), 7J -y ^A/%?J 4 A/7> (Newcastle disease vir 

us). *3fc^>< ^i?!?^'^^ (Mumps virus). J^^A-;* (Measles virus), RS 
ps( /V^. (Respiratory syncytial virus). ^MV't A/^ (rinderpest virus), i? 
ZTft—VJ fr* (distemper virus), ^)V;<ys{ y? jV^y^r t>4 fr* (SV5 
), ^Y^y^iyy^ly^^Ay^l^^mm^mfhfi^o VJ/i/X 

0 DlJfefc-? (J. Virol. 68, 8413-8417(1994)) ^<D^<£:!>-f ^Lfc^~ 
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\ M N F, HN, &<fct>l»fcW&ib;ft/TV^ 0 TNP S P, M, F, HN S fei^Ljf^ 

j bit, ^Mfi^^vir^^-f^Y, vfy^^ 7^ 3 y, 

^y^^y^-f/V^Jg NP P/C/V M F HN - L 
frZfy^A )V^Wk NP P/V M F HN (SH) L 

tr y !MAv*JI NP P/C/V M F H - L 
#lx.k£>*7 ^ * y iM/K*^ (Paramyxoviridae) tfV?? 5 ^ y lM A-^JI (P 
aramyxovirus) fcl$Hg$;h/<5-fe !M /l'*<Z>&aM5?-©i££fil?!l<E>7 f --*'< 

^©T^tyVayfttt, NPst^{CoV>T{-i M29343, M30202, M30203, M 
30204, M51331, M55565, M69046, X17218, Pit^KloV^ (3 M30202, M30203, 
M30204, M55565, M69046, X00583, X17007, X17008, Mjf^^oV^Tfi D1144 
6, K02742, M30202, M30203, M30204, M69046, U31956, X00584, X53056, RH5 
Wo^Tf* D00152, D11446, D17334, D17335, M30202, M30203, M30204, M69 
046, X00152, X02131, HNifrfc-^O^Tte D26475, Ml 2397, M30202, M30203, 
M30204, M69046, X00586, X02808, X56131, Ufcfc^fcoV^Tf* D00053, M30202 
, M30203, M30204, M69040, X00587, X58886^r#^Or t 0 

y ^/V^©^^n-^SeSCfcJ;D -fiklS 

5^y >7^/^ N *fcfi^7 5 !?-<^^©3iy<n— ^aeRSr^potrny 
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4jvxs<??— ti^-£tiZ> 0 &fc s 1&m<Di/=L—Y9 4*7v jv*s<? 

iM/K^gB, gD N gH, g p85g6J|, EBlM/W*©gp350 % gp220§&«£ Jffl*^ 

-yfem) fgfjs it^HN® 6f££r£tf<^ ft, *3SW©^^ ta t Lt&l 
T?fe5o f!lx.^7k-lg'l4PI^^ T 7-r/V^ (Vesicular stomatitis virus; VS 
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(Yang, Y. et al. , Hum Gene Ther: Sep, 6(9), 1203-13. 1995) 0 

i» b avsv-G, & <t ot, HN-e K^^f y-fbL fcSIV-<^ ^ - 

(MuLV) 4070A#S*©:x^p~:7>ga®£JBV>#5„ MuMLV 10A1 

&&©^^n-;/M6fC£ffll^^£&T^5 (MfctfpCL-lOAKLngenex) (N 
aviaux, R. K. et al., J. Virol. 70: 5701-5705 (1996) ) Q ^=* h o feTy 
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^v—^m&Wt L-Cte N ii^n^- fr* (MoMuLV) 

©oty^p-^ae*srffiv>5wi^t So ***feprt^i>>r^G«e (vsv 

-G) atlt IndianajfiL?tM* (J. Virology 39: 519-528 (1981)) & 

HN, F, M, VSV-G, &£TfUhvi>4frX^>'<n-7m&Wte£\ _hlB©^y 

o-C&5fM£fm, ^Jk^S^^fe^^^/^-^ (hemagglutinin) S'tt 

(neuraminidase) (Dm^Ofe&Z^lrZtiK MZ-lfM 

Miff, ^^v^^jSttSr^r-fS^^^^^n-^aejt^ fdl©^ 
9 5 ^ y ^^^©HNS6Sf^J:r^/*fcttF®filf©jNejte@{fti^^^$*^ 



WO 01/92508 PCT/JPOl/04659 




6fC 1 fc1B*J©pCAGGS-SIVct/HN#3-Ki- *3<fctf 

IVct+HN) KFX'l-'hvV'f is 4 74k-rZ>Z.b\£ fc 
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3ttJ&R««««r4T$y»JlLfc^^«lFSeSt (Fct4) £8K>v^- K*^ 7"? 
^*fci«5^*ft^*A8*&*Lfc. lot, 0-^^75 7®?^ 

*©5'ftliDllT5 7^ (SIVctll) Sr#i0 tfcl 6f ^ if^^t 5 r i: ^-c- 
4 4, 4 5, 4 6, £ fete 4 7 ^fBicOT 5 / ^la^J^tp^FSeif^iiT* 

^-K^-r^^-f/^tt, t h»ja^fcfcj£v^iL«i*»iifi»asssBrfig-e*>5 
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^W&^> r t m £ ot v £ attic ^t/h* t r fc 5 

1-6 !M;w*^^n~:/®6ic§:jBv^ n ^ ftm^mxh^> 0 cozsk* 

6 0 rty3!)^;Wj ^y^^^/V^S^ (Oncovirus) kUi1"5 1/ f- n 

— r ^7 7Blk x M^74 (Moloney Murine Leukaemia Virus; MoMLV) f£ % fcoi 
&^&$ftj£<ffiV^b;ftTV^ 0 MoMLV£/-?7 ^ * y ^/W^HNg&Jf&^O'^r 

* (Murine Stem Cell Virus; MSCV) t>, #(31jfe^ • 5tlfiL^M*5 

t^§o I'^'M/W^J** (Lentivirus) \cmi~^^ 

Yu^7^i ;V7,^^iTo f^f^W^ t hM^i^/V^ (human immu 
nodeficiency virus; HIV) (^^LfiEHIVl*fcttHIV2) % fvV&gR^lM/l'.* (s 
imian immunodeficiency virus; SIVh -^^gf^^ijr^/W* (FIVh ^xf/f 

• fcf*^-jvpx N y^&mmfiLy-J^* (eiav), ^MW&m&vjji'X ( 

CAEV) *if3»^*H*o M©l/ho^;V^^Hl Bffl©flc*5 
^^-f 7 P ^*5fei-§^©TfcoT<tV\ fllfctf HIV-1£ LTfi, — 
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(M) f-T^-f 7° (Aa»e>J$r£tp) % MBit* outlier (0) (Hu, D. J 

. et al., JAMA 1996; 275: 210-216; Zhu, T. et al. , Nature 1998, 5; 391(6 
667): 594-7; Simon, F. et al. , Nat. Med. 1998, 4(9): 1032-7) „ SI VJ^ittfci: 
LTte N SIVagnu SIVcpz, SIVmac, SIVmnd, SlVsnm, SIVsyk^^^J*T?# Z> 0 

^^^^T/^Human Immunodeficiency Virus (HIV) XhV, &&&\Z.$S\t^X , bf& 
jfifclffll^jMISo *7t, *=t$fe&>fc£!M /W*Feline Immunodeficiency Viru 
s (FIV) (Poeschla, E. M. et al. , Nature Medicine, 4(3), 354-7, 1998)^ 
^HWsfcJWlfclM^aCaprine Arthritis Encephalitis Virus (CAEV) (Mselli- 
Lakhal, L. et al. , Arch. Virol., 143(4), 681-95, 1998) £^<— ^ b bfc^ 

f-/^^^F^r>^/l/^ (Simian Immunodeficiency Virus, SIV) \$D-MZ.&tf 
ZmmBV'CA'X b LXm&£frl,HIVb b fclOPrimates Lentivirus^Vw-7°£ 
Tf^LT^S (#F^?&, iizKIEm, VA^mttV'(/i'X<Di&&=?bi$iPk-m 
mfe, WBM #Wt tt*: Vol.39, No. 8, 1994). iO^/P-^tt* feJC^C* < 4 
o©^— r/fc^HJteft* l)t Mt:J8V^«35te&|SE^£#SS (acquired imm 
une deficiency syndrome, AIDS) b &5HIV-1 <b f-^^ v 5 — «t t) #Ht£ 

tbfcSIVcpzSr^tpHIV-l^V— 7\ 2)*—' ^-f— vl/jj*<4 Cercocebus atys <fc 
9 #81 $ ftfcSI Vsmm <t T # <f fvV #acaca /^iatta «fc t> #$t£ tlfcSIVmac, £5 J; 
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tffc h\CftU&M&T*tehZ>frm!%&%:7FirmV-2 (Jaffar, S. et al. , J. Acq 
uir. Immune Defic. Syndr. Hum. Retrovirol. , 16(5), 327-32, 1997) *fc 9 ft 5 
HIV-2^— :?\3)T:7!J#5 KUif^V Cercopithecus aethiops frbftMZfrltc 
SIVagmfc^^tL^SIVagm^-T 0 , 4)-^>-Ky^ spAi^ frbftMZfo 

feSIVmnd^f^ £ tl 5 SIVmnd;50l— 7°^ b ft o X V ^ § 0 

Z(Doh, SIVagm^ia*SIVmnd-C«i^i^jo^S^JlftO^«ft< (Oh 
ta, Y. et al., Int. J. Cancer, 15, 41(1), 115-22, 1988; Miura, T. et al. 
, J. Med. Primatol., 18(3-4), 255-9, 1989; j§7kIE5§, 0#B|*, 47, 1, 19 
89), m^MMmX^tcSIVagm(D~mVh^lYO-m^^±X-h. 
4 ftV Macaca facicularis x 7#^fvV Macaca mulatta KMir&MWL^PkV 
^^tt^^$ftV^r i:^^$^ ^ xv^5 (Ali, M. et al, Gene Therapy, 1(6 
), :367-84, 1994; Honjo, S et al. , J. Med. Primatol., 19(1), 9-20, 1990 
) 0 SIVagmWt MO^Si^ MCoV^(«^fj;< % t hfctti-ZffimVk 

tt*nb^Tv^ftv^^\ -mz.m&Mfc&tfz> t^f-^ ^xitm&gfetf-^ < N 

S mw^bmmKm^ks HUE L«j^>ft < N zommh&MMhZWtmft 

^iSV^V^MilPl^&S (Novembre, F. J. et al. , J. Virol., 71(5), 4086-9 
1, 1997) 0 Hot, SIVagm, #(CSIVagm TYO-13:^-* t LTfEMUfc<M /W* 
9 — «,HIV-l-^{&£> l/^-^-f ?r^-^ t Lfc^ $ — b Jt^T^ikft 

ifW^U hn^/P^^-lt 7^;V^ (Spumavirus) 

(Foamyvirus) ^*a£tl5 (DE4318387; W09607749; Virology (1995) 210, 1, 
167-178; J. Virol. (1996) 70, 1, 217-22) 0 7*- * /VMZ&^-f&j?: 

^mmouh n VJsl'X^? ? — b bXfi, LTR (long terminal repeat) 
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A©(^«(^:#^5ELTV^5 0 5' LTRtt:/*?^'— ^ — £ Itlt, yni)^;^ 
^^©mRNAO^Sr{£i- 0 Lfc^oT, 5?— y h y 7 7—' #~<D5' LTR 

' LTRte /P* M 6lttat }<: J: 6 ^¥Stt©±|^^^ ft § ^ t tfftl ^T*5 9 , 5 

LTR(DpolyAIB^J^-e-efe X) ,5' LTROl/n^-^-^te^-r /W^ftl^?/^-- 

#:^A&^o^iC^-fL;^fev\ £Lh<Dr.t*^ 5' LTRtT^n^-^-tf) 
lift <fc !9 ^^iffiT*^'l4©^V^^ 5 r £ fco&#5 £ b 

ix5o ^ot, ^yb7^77^^-©5' fijyn^e— ^— ro^^ffv^ 

£fc, 3' LTROE^J^^^fcllJ^ts ^^«^b^<D-<^^-mRNA^^ 
^£ft3^££|£±1-5Self Inactivating Vector (SIN^<^^— ) (SB^FStt 

<Dm&mzmALtcU^V4sVX(D7uf74sl'Xte,3' LTR(DU3SB#£5' ®^ 

£#-C*te5' ^^U3^IBg^K ^rTJ^^-V b7>-^7 7-^^^-^|2js:(DR 
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#Sfo<5 (Rosenberg, N. , Jolicoeur, P., Retoroviral Pathogenesis. Retrovi 
ruses. Cold Spling Harbor Laboratory Press, 475-585, 1997) 0 ^<D^M\%V 
h v $ <i ;vx ? ? — lc*3 V NTl"Tic: fM b £ fts Eii©^ t L TSlN-<^ * - 
^H3££;ftfc(Yu, S. F. et al. , Proc. Natl. Acad. Sci. USA, 83(10), 319 
4-8, 1986) 0 ^yF7^7 7-^^±©3' LTR(DU3^^^ ^ 
£^£9, ^^«I^T1i5' LTR^3' LTRO^c^-^-j^&K 

rt»^§ o **Wfc*5v»-c»a-c*>5„ SIN^ 

Vh7^7j — < * * -DNAgriE^ $ -fr N gag, polg 6 jf £> i Tf^ y^u—^m 
S^®^STT^^ /V.xt^Mt^f § 5 — 1/ h y l/?* 7 7"-^^ ^^-DNA 

%WX*% % i 5 fc: RTtlfclRU *< &*5itpC #0* tv>— ^-<^ **-dn 
A±©^y^-^y^V.^/Pi: % gag,pol^e^«-r?>/N 0 5/<7— i?yys<? 

P5#S:»JB £ * 3 * , ytr—yy? \z.$£M J&ffi^J Sr^tp "C* 5 PI t) &v ^@a 
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&fr"£X, wfni)^;^^ v vv^f^ifv^^ &M^£$4/i'X&&(D 
i si v£ jfeco yf7^77 y ^r— v ^ £ *i 5 © T* 

' wj/vx<DN\<Dm.fy&t>& (mm* hiv^siv) Tfe5r<h»*uv\ 

^-yf7^77 — * — DNA-Ctt, gag* * SC«5?, LfcV > «fc 5 JCQfe 

mVkhh&o gag^>/°y IfSrSS^Lfcl^J; 5»!l-f Sfca&fctts gag©M&a 

jRfc «7 -< /I'* ©^ y S?^ ^fcltt, gag* * ST© a — K$f$©5' «^5f 
£>3£:£tl/CV^o lot, ^-^by^^T-^^^-J-feV^ttt, gag*V 

#*U>, gag*W^fC©B§#?=i (ATG) SrATGSWK©3K^fc*«li- 

J££ yh7^77- ^**«--DNA©&¥0W&!9 £ HHtcVJ A'X'< 
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»ir Ltf t haSStaTtt, f!lx^293tt, 293T» % 293 

EBNAM, SW480$aj3&s u87MG|[BI§, HOSlfflR C8166«, MT-4&BR Molt-4*B]& 
* HeLa,^R HT1080|«, TE671*fflJ&ftWW bthZ> 0 t^S^iUfti Uttt 
, fllfctf, C0S1$B^ C0S7&BR CV-lffflR Wtimmzbftm-f btlSo 

r« s M^«*Bosc23iBJ5S, PESOlM&W'^if £>;ft5o 

£tvt^£ (ftM, Molecular Medicine, Vol. 36, No. 7, 1999) 0 HJ&#!j^L 
34l^'|4|^^t^:^•L^V^^)^■T?Jt^^^A-r5 - t ^<Z)CD34|§ttlB 

irshenbaura, A. S. et al. , J. Immunol., 148(3), 772-7, 1992) 4\ M&fiM 
*£3R*r?*>5N0D / SCID^^^|ZlCD34»tfettI!&Sr^tit1-« ^•v^^'frKlC^* 
tjtJk^©H3*^tt.* bftS r t (Larochelle, A. et al. , Nat. Med., 2(12), 
1329-37, 1996) i>m&&tlX& ») % />& < £ ^CD34§§f£«#®^#fl;^ 



WO 01/92508 PCT/JP01/04659 




a^A$)W{£V^ (Kiem, H. P. etal., Curr. Opin. Oncol., 7(2), 107-14, 

1995. ) , itmwoi/:*.- «k o mm)}m*±m\mw~tz> r 

0. (Blaese, R. M. , Pediatr. Res., 33(1 Suppl), S49-53, 1993), tis&M (Ka 
y, M. A. et al. , Proc. Natl. Acad. Sci. USA, 96(18), 9973-5, 1999), *3 

y -fe^r > 5tik^ mm & ^mstmrn^^xn 5 atjfe^^*^^ 

fc^-MDRlOflJffi (Licht, T. et al. , Gene Ther. (2000) 7, 4, 348-58), 

-^ik^cPfc&OiE^FANCCft^O^A (Liu, J. M. et al. , Hum. Gene 
Ther. (1999) 10, 14, 2337-46),^ * tftfftfflljl&itfat Sr^tlil-fSfc*©^ h 
*-fy©E^bt ( h n ^jjfmf-^ -Y^^ — 3^6*5 itfll, 
Flt-3U ^/>K) ©^A (W09907831K iL^^Srf&^Sytft© Flt-3T=f^ 
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XYfcl£<D** ! 7m&$:<D%% l (W09846750), (5t7^7^it5fc«)Ot b 
0 tT Vit^O^A (W09741141) % IL-6^^^#^tt'fMffi^^fcfe^I 
L-6T^^=f-^ hi g«»^©»m©fi*'£;b*i&* (MS#fF DE19704979 
h 3tJfiLEg^©i8a^'g't?*tJlJ;5S^T=f=-^ h [>f *y (GM-CSF, 

G-CSF-Serl7, M-CSF, i^n^xfy, IL-1, IL-14, IL-2, IL-5, IL-6, IL 
-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-15K Sskmiftlffl®^ (LIF) 

jfoJMWfcH^ (EDF) N £fcte#MH^- (SCF)] (W09712985), WMJ&mmte& 
t> ^ 3tJk^0©^l^?•&^^V^^n5c-mplS^T=f^^^ (W09712978K h 

t. Biotechnol. (1997) 15, 2, 142-45), 3ilh£&M-fflfl&^^ffiV^ft5IL-6 
^w^7^7 i^wN-jy^ h (W09618648). iaMMB<D^ 

^ffil^ftSFactor-X (J. Cell. Bioche. (1995) Suppl. 21A, 410), t bat 
JiLMJD^ttJS©i»*fcffiV^b^S»»l||aBg^- % IL-6, &£OT^m-6g^£Mg^ 
#: (Gene Ther. (1995) 2 ; 9, 694) . RNA^^/V^^^i-fS JJ tf^V i^itf 

hiv^^*5 <t mm^m^m * r >-^h? ^ * & «t &rnax =» (w 

09622368) & £<Dm.fc?mA&mf £>;ft5o 
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Mcfctotemmitvxti, #j7tk£> fcmmmm capo ©**#iisv^i:«:5iHi 

^Ct LT^Lfc^jt-^^Oat^ (IL-2, IFN- y , TGF-/3^) z£Afc:«k5 
£g0|2g (W09505853), Jt^OfiP WttK^lJl J; £ n * "M/V* 7 fj-ls (J 
. Virol. (1998) 72, 7, 5757-61), £ Bftffi«ASr?&*t"5*:«)©ttJ|iaft-^ (W 
09746253), m^P5<Dtc^XD^m^ (W09621356), tt#5*fe«^t°D— ^>M 
^fl«lfeH:j;5^SSSSr^B&1"Sfcfe©, ^tt^^^Oit^S:-^ (Infe 
ct. Immun. (1998) 66, 1, 322-29), ftm& J f\£&Z>&4><DmM&b&£&<Dfa 
± (Proc. Am. Assoc. Cancer Res. (1995) 36, 86 Meet. , 418) &£fj&S#ffkft 

■So 

^tk, mmm, stm^ cpbs) fc^M^a 

^fc-er-cawj-fb-rsr^^Jt^bfta. Jt©^^t> % ^^j, 

ftmts bcf&Ms mm*. »pis^ ^*^&^ft^^t 
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(H2 osfefett)., ikxm^^xitisimumMm^r cm&fc) &£T*skmm® 
mm* m&m. r^/^^T^-t-^iKmrn^^x^rf^y^T^ 

€ % 7x-/^ h^mmz.3o\^X\f7^~/VT7~yt Rn^v^ — t? (H 
12Mffi> DuchenneM^^^ V *7 4 -K&V^Xfei?* fD7^y (X^£#: 

5iF«it^s itllilHiiaf (PDGF, TGF-0^K Cycl in-dependent kina 
SS^^it^^^-fe^^la^tp^^^^ffi, #^jl»teat^HF-Srin vitro 

, #ffi&*H^ (fllfctflCAIHU LFA-1, VCAM-K LFA-4#) % ^ h;*/^ V*3«fctf 
t4 fWVUt^- (fllfctfTNF, IL-8, IL-6 % IL-1^) &fflJSit?ji|g^- ($1*. 

f^PDGF, tgf-js^). f^ffla^ <DTi/^±>xmmz£z> : %m.m 
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teIL-4, IL-5 N IL-9 > IL-13t^ofcW©^lMM^-t-5f--r h^^y^^i" 
»©^§P^^i!l-r5-i:^t?#5o IL-4ttB3Wlia©Jt'aftt % TWV^^ 
LfcnTJ§te>f ^-n^dr^4 (IL-4) jg&ttfc VkWR+'b^? 

?-h^mxhz> 0 

^^#*Wia^>f/W^ (MSCV) £ N 293T»M$t^f^/Tf?It^So E 
GFP&HSI&t-SS?— V h7^7r^^- (pMSCV EGFP) fc/B^T lM/K*<£> 
/-?^^r— ^^Srtfofc. ^/^±$P© TFj, IHNK &X$\C TF/HNJ fit, %ft^ 

'*y&~v>?mmx±i/#4t74frx(o?, hn, afcum m£x*m*%$L& 

&Xm±£^tc$4 frX%!&&&^ftfa%:*7Flr <> rvSV-G/Nullj (DWfc, ±&tt 
VSV-Gfc «fc t) >^ - K*"f ^fc Lfctfv^ ^ny^p -/K *fM3 £ tTFSttF 

K^^^ftO^f-f^ayhn- /^^i~o **JVfc<r> TEcoJ 
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* t: o ^^env^m^*T0^Lfc•>-('/^^^fflV^fc^^•f o TNullj «t 

fc&MjSWc pMSCV EGFP, pCl-Ampho, pCAGGS-HN ©MSrflffB Lfc (El 4" 

© MSCV : AMPHO : HN) Q »7y7t h n fy^env^oU h n ^/W* ( 
H4»© Ampho-Retro) ^fiafrjfcSR(Bllttjfi£ 6>fcj&*ofcj3^ ± VJ^XM 
X^>=l— y°ikLtc l/fn iM/lO* (m%><D HN-Ampho-Retro) XteMM&lfc 

^env^^oMSCV (®«f> HN-arapho) Irk MHlJiWjaiaRJfe*^ 7o-f>f M 
-^-T*CD34^^-^7— fc^MLT-ttL-etl/©«lfe3lHJ& (GFP3&5MWJS) 
W3&b*:fif*S:^-rH-Cfc*„H»f© arapho W:HNge»-C'>a— K^^fcLT 
Wjil^jrC&So ^tL^no^^Att, CD34|^14 (CD34-) UHl&iS <fctJ«CD34HM4 
(CD34+) KB M *j"f~ § GFP^fHIJM £ 

B4tt,«8©'<— *fcfto'fc SIVagm ^/A^^^ K (a) fcilflfc^Lfc 
* v tr—*J<yy*<1,#~- (b) % ^F7V777^^ (c) N VSV-Gtf^ 

(d) ©mata^H-c&s. 

HI 5 te s SIVagnK<^ J; 5293 T»^^f1-5 fitfyfb v^-ifstfc-?^ 

X-gal ^&*ft<>tcffi&%7jk-f 0 &<<DmmX* f^/^CDM^ 
^bllSo TS»tS*ftS^JIB*lia© X-gal &fe-CS>5o 

®6{i, SIVagm SIN ^<**— fez*!), G2-M#JT*ff lt#tlfg<D293T «*5«kt> , V' 
^V^y^fcJ: •J^-fbSrfl^Lfc SH-SY5Y ^J&Kl#LTEGFP&e^&^A>3bfe 
m^t^^^lSmLyc^^-r^-efc^o ±J£:293T X100. TJ£ : SH-S 
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Y5Y X200 

@8(t /l^X (SeV), FHNtfn y-iv £7U3:Ftfn y-A 

tWL&£HtcSIV {^fl^fim^(D SlV-SeVg!^ siv-FHNif p y^E-^ 
It SIV-Ftfny-Alfe^) ^HeLa«<D^*±?f{CMOI=10-C^PL, 10£\ 30# 

SIVteVSV-G^ S/a - K ^ y°{fc £ ftT V ^5 & <D £^fc 0 g| ©SlVft i? ^ ? 

^ :x n — y°£^ £ii:T V ^ V ^#7- 4 7* =3 >- h d — /VTfc S o 

®9f2, FHNtfn y-iv Ftfny-i^ £ iOTltf P y-A©fy^^rl^ 
SMttU ^^^rffofc^^^-r^Tfc^o l^' — i^l : SeV hh V 

— >2: DTT#MSeV, U—>3: hV y^y^SSeV, I/— >"4: FHNfcf p y w -A > 

— ^5: Flfny— A, I/— ^6: HNtfpy — A D 

&£t>\ Zfrl&tS biCt^ny-Ai:Fusion$-frfc-<^^-Sr293T»^AL, L 
acZle^tt^S'J^b/c^^i-lil-efeSo T^^y^^«t^icj;«9 SIV 
^LT^E^fe5n££^1- (p<0.05) o 

[HI 1 tt, SIV-F/HN/M-EGFP 10 8 T.U. <9 100/* 1 3 0 gO^t 

©^^*©Bf^^^-t-^T^§ 0 (b)©^fl^f : ±&&BJI&£r^U EGFP<Dl£ 

3t^^i6 ^\ (c) (DMttkm-? v * x*&m^< yf?7*?^ v&m^ £ tiz> 

\zm€ft\<\ (a)ttI«©^fJr-/!)y • rc^y V (HE.) sSfefe£5jH- 0 
012(11111 ^PIDfifr©#^IHttK0MASr^'t'^*-t?*>5(b)„ 

H 1 3fi N ^^^#^jt^*5{t5-iy^— K^^y 9 ^ ho y^/l^^y <DE 
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GFP©#3t©tt:tt*^*f"^it-efc5o vsv-G-eva-K^^^kbfcSiv (siv-vsv 

-EGFP) „ F, HN, Mt? f a — K 9 4 L fc 7 * b a fc° y ^ env oMSCV (MSC 
V-F/HN/M-EGFP) N & £T>*F, HN.lTCS'a- K*>f ^bL^:VSV-G SIV (SIV-F/HN/M- 
EGFP) (Om??(D^%^7^-f 0 F, HN, MS 6 £^oMSCV-F/HN/M-EGF*3 J; I>*SIV-F/H 

: 4 0) teftlrm-VlbZo 

{-run) bm^&wmm / m mm^m (Dm^^r^/mmm 
(mm^ : 4 i) z^-tm-ehZv 

SB3?II (E^f#-9- : 4 2-4 4) &mi-m-?hZ u 

mint. simfo%mm®*tttoLtcmfammfr&mmm>77x$ k#=»- 

£tt (OT^#0 ^SIVftPflMMtiftl^/ft (SIV cll ) (T» ©*IMBJ^©T 
$ / SfeiS^IJ (ffi?'J##: 4 5-4 7) «r**$-g|-Cfca. 
m 1 8 te.SeV F/HNv^- K^-T 7°SIV^ *-©293T*fflj&K::fctt5it^£A 

0 1 9 «\ SeV F/HN^- F^^^SIV^^ ^-©BEAS-2B«{^*5{t§ "t^F 

H2 0& N SIV cll #APM©SeV F/HNS/a- K^^f ^SIV^<^^-©293TjNHJiaH:*5 

02 1ft, SeV F/HN^^-K^^^SIV^^^-^li^-r^-efcSo 
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HI 2 MSCVSr^-* t LfcSeV F/HN^— TV h p ^ /l'*^ 

? a-^> ^ ^ * — ©gist 

-trV^V !>-r/V^Z^^^y7 ADNA P SeV18 + b(+) (Hasan, M. K. et al. , 1 
997, J. General Virology 78: 2813-2820) ^b§J 9 ffl Lfd F % HN, *3,fctfMS£ 
fifc^SrpCAGGS (Niwa, H. et al. , Gene: 108, 193-9, 1991) ©Xholtfvf h 

■eft pCAGGS F, pCAGGS HN, *5 «fc pCAGGS M irfjc-f) £ff^Lfc 0 

1/ hD^^^l^V^fct h^W^ffllSS^»^293T« (Proc. Natl 
. Acad. Sci. USA, vol.90, pp. 8392-8396, 1993) » N lO%#mkV ^ffiRlkm 
&"a t?D-MEM (GibcoBRL) T?##Lfc 0 ftSt^7^f y^^^b (&2fc 
h) T*tTofc 0 ^^-©f7^7x^-> 3 y|j; LIPOFECTAMINE P 
LUS (GibcoBRL) &JB^T&tflfcE*fc&oTfTofc 0 293T$BJ££6 ^^;V(D^y 
7&y9"7\s—\> (&$C><—? 7 4 h) ^1 !7^^feyb«91X10 6 iiOlBlM^-e 
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mWttfXj (37°C, 10%^m#*#£T) T*48^P^*b 

/Co h 7 7 a 7 3 1 <7 ^ /Vfefc t) 800/1 1© 1 % £ *✓ 

iHW^y (GibcoBRL) SrlaipD-MEM (GibcoBRL) fc#il!^&U&tl&|fcttfc 

o 

^yb7^77^^-tlT(t ^^MJ&lMA'* (Murine Ste 
m Cell Virus; MSCV) (CL0NTECH|±M) (R. G. Hawley et al., Proc. Natl. Aca 
d. Sci. USA 93: 10297-10302 (1996); R. G. Hawley et al., Gene Thrapy 1: 
136-138 (1994)) ^—^tir^^^-XU^-^—m^t LTEGFPiS^f- 
£*&*a>k;£fc©£HEJB Ltc 0 f7^7i^^3 y^ffl-f SDNAStel !7^/v 
fofc>9 700ng (D^yf7^77^^-t 300ngtfV? s> tr—Vl/?**.? 

(pCL-Eco, pCL-Ampho (MuMLV 4070A) N ' *^IMGENEX|±) (Naviaux, R. K. e 
t al., J. Virol. 70: 5701-5705 (1996)) h U ZfrlbfcMz.X200ng<D 

!?>f ^i^P-^ieSS^^ (pCAGGS Ft pCAGGS HN) ^>20 
0ng©-fe^7V ^^/^MSeiS^^ ^-(pCAGGS M) £ Sria^fcrttrTteffl Lfc 
(^2) e DNA^100^1(DOptiMEM^^?^^6»l©PLUS reagent. (GibcoBRL) S-iP 
X.T^#^15^^ffi.T^*b/c 0 DNAt PLUS reagent (GibcoBRL) t<Dm&m^ 
100jul<DOptiMEMl?%^Lfc4Ml©LIPOFECTAMINE^j!jpUT^^$ bfc 15^ 
IfitliLfe, »±©^Sfe|C i <9 ii^U/cDNAtLIPOFECTAMINEt 
tP^*6 !7^/K7V- hT*i§#LTV^293T^liia^TLT^)5^^#b 
fcfHa^tfT^^^-^-* (37°C, 10%^M^#^T) T?3^±f# 
Lfc 0 1 7 ^^htc V lml© 1 % 7 ^iLftT/l^ ^ ^ (GibcoBRL) i: 15 ju g 

/ml©^j£© h y 7°^ (GibcoBRL) £^trD-MEM (GibcoBRL) £»JU 
^ V^^-<-^-4> (37°C, 10%^m^^#^T) T*2 4 0#^*g#LfciH£*t 
*±?f £0. 45^ mO^TIMX© 7 4 A/9 ~ (DISMIC-25CS 7^7-, ADVANTE 

o xm^x^t-mmt Lxmmvtco 
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* (37°C, 10%^gtff*#£T) T*48H#rTO*Lfc 0 ffWftJSfcttlM 
^-^^•tf^^^b^^I^Jfe«^»^10%, /KUyi/V (Sigma) <£r^ 
W8/i g/ral m * 5 i 5 fcaaw L 1tm&*W£1rZ> * >f /V* ^ * * - (Dm 

£ 0.2%^/l^A-T/Vxfc KSr^tfPBS (Invitrogen|±) T?gii20#RI@j£U P 
BS (Invitrogenfr) T? 1 ®mt&\Z&ft&ttMmikllt (DMIRB(SLR), T? 
LT^IlftMWEGFPO^Sr^lJt} Lfc 0 

l/ho>?^;V7^7©^yf7^77^^- (pMSCV EGFP) & 
/N « ^ ^ ^ -©^#^T •C293T»}C^Ai--5 v -r /V* 

©x^n^iet^5Fgefi^77^ K (pCAGGS F) % *fefiHNSfi|SS 
7°7*=- K (pCAGGS HN) ©V>ftb^ sfeVM;m#£l^0#J^ALTJg*ii?i£|R| 

5tf>£tfctfbfc 0 *2©T^ "((D)" ^^©12S^OE^^*e^Lfc-< 
^ ^ — Sr293T«Blia^8Jte$^rfc^S:0 1 J^-f 0 0 1 ONullCD^VWC^-f X 

J&^©*e^§e©$Af*»fcb;h,fca>ofc 0 F^e^HN^e©^.©^ 
-^Hetcfc i?>-^SrfTofc*^ N m 1 ©EcoO^^/H^-f-J; 5 (CF 
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t bOlfflJ^}^^'l4^^omyx:p-7 0 gQ^-efe§TV7^ hut's, 
^ n — S J: o y ^r— ^ ^ Srfr o fcSHh 11 1 ©AmphotfV"?* iC^f 

*fc#^ fc*^* A$)^W [pj±i- Sii^fe^ftot r. ©IkH^ b -fe ^ 

1. 293TlfBHa©i$* 

293TltttelO%FCS x 800/ig/ral G418«fc&P^Ow<;y ag&fe'f -^>*g±fe(DMEM) 

ntf 1/— f jfe 5 £ 5 fc#$v! L> 10%FCS^BDMEM{CT^* Lfc 0 

2. f7^7x^^gy 
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pMSCV EGFP N pCl-Arapho (IMGENEX|±K pCAGGS-HN£, ^tl^tl5. 6, 2. 4 N 1.6 
Mg ; lr^'^b^0PTIMEM^800/xlinx.s £ £> (CLipof ectamine plus (GIBCOBRL) 
*y f^plus^t:48/zliPx.?M^^:fc^l5^SLfCo E'JO^-:/K:0PTIM 
EM 800/il^Lipofectamine^ Z2nl$:Wj£&*)*kT5o^K.< > WlkU&W. t Lipof ec 
tamineTS-gi^Ii?-^^ 15#$gLfc 0 ^i&Srl&V^T, l%BSA»DMEM§r50 
0/zl*Px.fc293TM^ h^^^^^^a ^M^t^A/^<lTt, 37°C 
, 5%^^f^^TT'jt*b/c 0 ^yfo^^UTH pMSCV EGFP. pCl-Am 
pho£5.6/ig, 4.0/zg£rHiV^T h 7 7^ ? 3 >-£rfTofc 0 h9^^7rn^^ 
3 > 3 B#P^-^£10%FCS»H * n 7^^DMEM (IMDM) lOmltfitgl^fcoM 
0 St>10%FCSA *9 IM)MW0*&££^ U £ b £24l^tg*£^fj-fc 0 
3. ^/W^OlHllfc 

h7^7x^^ 3 ^48B# mmzmf&mm±m%\E}!& uo. 45 ^ ? ^ — 

pMSCV EGFP, nCl-Ampho, pCAGGS-HN^irtt^O^C^T, _h|H^^I^^HN 

^&1>P^^ 0 HA^-|4(DSiJ^ft^^oTfTo^ 0 ^r©^ N Mcfc^T^ 
7 ^- b n tf j> ^ envlc £ a. — K ^ 7°jt: £ fltc U h n # -f ^7 ^ *3 V^HAffi 

t b#f|CD34 + M{3:BI0 WHITTAKER^j; D lAlt. flftt& 50ng/ml IL-6, 1 
OOng/ml TP0\ lOOng/ml Stem Cell Factor (GIBCO BRL) S lOOng/ral Flt-3y^f>- 
KCReseach Diagnostics, Flanders, NJ) (l^Tftk t h U=i ^tfy-y h) N 10 
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%FCS»IMDM^T, 3t*®i&.Lfc.m&Z.$'(/UX lXlOVmliCT 37°C V 5% C0 2 

L50ng/ml IL-6, lOOng/ml TP0 N lOOng/ml Stem Cell Factor, lOOng 
/ml Flt-3y#VK£^nLfc 0 #£M*frl20l$|IO& »J&£iaifcLfc. 

0JfcLfc*BJtefWE««ifcfc hCD34^L#: (Becton Dickinson) £ffil>-C^£ Lfc 
& % 7o-f^f h^-^- (EPICS ELITE, Coulter) tC"CGFP„ PE©23bfefc T#?#f 

A>X<<?#~- (ampho) (DCD34^i4« (CD34-) &«fctfCD34BH&&lIJ& (CD34+) »C 
feftSGFPHH4itelia©Jt¥f4-tn^ti/ 0.3%fcj;-o* 3. 6%fc:iflt?*j&*ofc©K:# 

*<9 9 — (HN-ampho) OCD34|^tt»*3 £ t)«CD34^tt^|&(J:*3{t5GFP^4jNBiia^ 

tWllibfc(|g|3) e 

^yf7^77^7^^-ilt, ±fE<2pMSCV EGFPSfctt^nr:— ^<7 
XfiiM.V'CfrX (Moloney murine sarcoma virus) fe5fe©LTR©0J#TmiacZSr38 
^i"5pLZRNL (Yee, J.-K. et al. , Methods In Cell Biology, vol. 43, pp.99 
-112 (1994); Xu, L. et aL, Virology 171, 331-341 (1989)) &/BVV"C\ 

29zmm (t h^wiiis^iBiia^) » % io%*#^fr^^iL» (bio whitta 

KER) Sr^tpDulbecco' s Modified Eagle Medium (DMEM) &t?sV=i<-x (Gibco B 
RL) 37°C S 10%C0 2 T^#Lfc o r. 0293H«&r 6 V ^fWfJ^y 

^^/^^—■^U—h^l ^^/^htcVSXlO 5 ^^ fx 37°C N 10% C0 2 T*48B#Ph1 
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^^-Lfcoig^Srl * x.frhtc<0 800^ 1<D1%9 i/sk^T^y $ y&^trt) 
MEM^fi^ILT h 7~y7*7 x-t i/a y^ffiV^fCo 1 l^l'fofc 9 S?— y h 7 
7 —*<9 9 — (pMSCV EGFP J; tc fipLZRNL) 700ng, VSV-G^^* $ KpVSV-G 

(IndianaMrM$clil&) (Clontech) lOOng x Sendai virus HN, F N $5i:^M^ 
^^m^y^% KpCAGGS-HN, pCAGGS-F & it^pCAGGS-M^ft^^OOng, &tM£ 
■^yxuhv <M /W**H!§;® &%my°7 * ^ KpCL-Eco, £ £t>pCL-Ampho (Imgen 
ex) (Naviaux, R. K. et al. , J. Virol. 70: 5701-5705 (1996)) 300ng£ N ^ 
T<Dm2(DX 0 ftm.fr'S-teTtX* lOOjuKPOpti MEMK1^?^6m1©PLUS Reagent 

(Gibco BRL) %Mz.TMW. 15£f^?fCf£ttLfc 0 ^flK, 100/zl^Opti ME 
M-C%|RL/c4m1(DLIP0FECTAMINE Reagent (Gibco BRL) 3r»LT!S£N££ bK: 

m&-ei5£rmnv, ^^^jlib©293t^is«tlt^^^-»u > 37°c, i 

0% C0 2 TTr3B#r^*/^i— UfCo 1 ^/Wfcfcrj lml<m%? v-lkflfT/K/^ 
J;r>'15Mg/mlO /'>y (Gibco BRL) £r "a tpDMEM £r#P XL N 37°C, 10% C0 2 T\ 4 
8B#P^i##^^^#±|f^lH]lIX, 0. 45 n m(D 7 J /U? —TJUM Lfc i> (Dfr^? ? 
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(*tf> % .TEnvJ ©fliW:, iM/W^OiSlailCjBV^V' hn (Retro), irV 

tf^VJA'* (SeVh tUtfcTkfekQft&V'f'A'X (VSV) *^^y^<n-^ 
SJf^&^o V h 7 y777^^^-t LTtepMSCV EGFPt/ctepLZRNL 

fcT^tf> "(CD)" JUR©l^*©^^-»Hl-©ll»-eftffibfc^^^--T?fc 

So) 
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^RNA©<K^H^Sr +1 i LT^IBLfCoSIVagra TYO-l^l^^V^^ 5 K 
tLTtepSA212 (J. Viol., vol.64, pp. 307-312, 1990) £JSl^c 0 £fc x 
y-i ^ygJg.(J, I^TLigation High Srffll^til&WfcfclEoTfT 

o/c 0 £jfc*-y ^^i^^-m, i--<t oho ^tWt— ^■Y^vDNA^te^ 

lF(VTRF-Bglll) : 5' -GCAGATCTCAACCAGGAGGCGAGGCTGCATTTTGGG-3' (g3?lJ#-S§- : 1 
) 

lR(VTRR-EcoRI) : 5' -GCGAATTCTACTTACTGGTGCTGTAAAGGAGCCAAA-3' (@B?IJ#-^ : 2 

) ' 

2F(RRE6964E) : 5' -ATCGGAATTCTTTTATTGTAAGATGGATTGGTTTTTAAAT-3' (BB?I|#-£- : 
3) 

2R (RRE-SA+BN) : 5' -CGGGATCCGCGGCCGCGGATATGGATCTGTGGAGATAGAGGAACATAT-3' (IB 
: 4 ) 

3F(SDFXhoSpe) : 5' -TCGAGACTAGTGACTTGGTGAGTAGGCTT-3' (SB?!I## : 5) 
3R(SDR-Sal) : 5' -TCGAAAGCCTACTCACCAAGTCACTACTC-3' (ga?'J#-5§- : 6) 
4F : 5' -AATTTCTCGAGCGGCCGCA-3' (@B?lJ#-*§- : 7 ) 
4R : 5' -AATTTGCGGCCGCTCGAGA-3' (ia#I#-§-:8) 

5-lF(5LTRU3FKpn) : 5' -GCGGTACCTGGATGGGATTTATTACTCCGATAGGA-3' (Ifl?ll#-5§- : 9 
) 

5-lR(GAGR-2Eco) : 5' -GCGAATTCGATAGGGCTTGAAACATGGGTACTATTTCTGC-3' (ia#I## 
: 1 0) 

5-2F(RREF-EcoRI) : 5' -GCGAATTCCCGTTTGTGCTAGGGTTCTTAGGCTTCT-3' ®S?'J#-J§- : 
1 1) 

5-2R(RRESA+Rsac) : 5' -TCCCCGCGGATATGGATCTGTGGAGATAGAGGAACATATC-3' (SB#I# 
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*:12) 

5-3F(3LTRF BS) : 5' -GCGCGGCCGCGGATCCGTCGACGCACTTTTTAAAAGAAAAGGGA-3' (MSM 
: 13) 

5-3R(3LTRR-SacI) : 5' -GCGAGCTCTAATGCAGGCAAGTTTATTAGCTTTCTA-3' : 
14) 

6F(CMVFEcoSac) : 5' -GGAATTCCCGCGGTAGTTATTAATAGTAATCAATTACGGG-3' (|S?lJ#-5§- 
: 1 5) 

6R (EGFPRstoNB) : 5' -CGGGATCCGCGGCCGCTTACTTGTACAGCTCGTCCATGCG-3' (|B^J#-^ 
: 1 6) 

9-1FCLTRF1 CMVU3F) : 5' -TATATAAGCAGAGCTCGCTGGCTTGTAACTCAGTCTCTTA-3' 
## : 17) 

9-2F(LTRF2 EFlaU3F) : 5' -TATATAAGTGCAGTACGCTGGCTTGTAACTCAGTCTCTTA-3' (IB#J 
#* : 1 8) 

9- 3F(CAGU3F) : 5' -TATAAAAAGCGAAGCCGCTGGCTTGTAACTCAGTCTCTTA-3' (Sa^J## : 

1 9) 

9R(GAGR-2Eco) : 5' -GCGAATTCGATAGGGCTTGAAACATGGGTACTATTTCTGC-3' (E^!l## : 

2 0) 

10- 1F : 5' -CGGGGTACCTCAATATTGGCCATTAGCCATATTATTCATT-3' (IE?lJ#-§- : 2 1 ) 
10-1R(U3CMVR) : 5' -AGTTACAAGCCAGCGAGCTCTGCTTATATAGACCTCCCAC-3' (S5U#-§- : 
2 2) 

11F(LTRF LdU3FSalSC) : 5' -ATGCGAGCTCGTCGACGCACTTTTTAAAAGAAAAGGGAGGACTGGAT 
GGGATTTATTACTCCGATAGGACGCTGGCTTGTAACTCAGTCTCTTACTAGG-3' (BB#I#3" : 23) 
11R(3LTRR-Sacl) : 5' -GCGAGCTCTAATGCAGGCAAGTTTATTAGCTTTCTA-3' (K?IJ#-^ : 2 
4) 

< PCRfc <fc 5 DNAiff^ £>PS > 
PCRtef^TPCR Supermix High Fidelity (Gibco BRL) £JBVvrffofc 0 
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^K«r*l*ft£ 1 nmol/ml fcifta £ 5 fcSfcbP U^@7kT*£ft&100/z It Lfc^ 
, GeneAmp PCR System 9600 (Perkin Elmer) £J^Ta&£rfTofc 0 94°C 1 ftffi 
©^miC94t:30#^55 o C30^68^90#(D^^10f-^ ^M?V\ S^^68°C 
"CS^fHlcDE^^tTofCo K^%.<0^l/-f Wizard DNA Clean-up System (Pr 
omega) TiftllU 5jdB**^tb©fll!llSSNIf-e§I»f U l%{SHl^T^D-^^ 
(SeaPlaque GTG agarose, FMC Biochem, TAE/* y 7 7 ~ fcSSfi?) "C^St^lCg 
ftj©lNf X<E>DNA$r)f£>7Vl'<fc ^ «9 ttib Wizard 'PCR Preps DNA Purification 
System (Promega) ^^s Vtl^t 

<^«* 

^^-©a^cUlagfcftS^^^ K«r#£Lfc (H4) 0 ^*-tt^fifcfc 

^^?-m^J5fefc^SJ&ae«**j|l&i-5*:*x gag, pol, tat, rev, vif 
, vpr / x<D&m^*7 a v*-?-TffiKmULK.%$L7°7X$ K£*^Lfc 0 KP 

#£&NsLfc 0 gag±^fcSD@B^J, tat / rev©^-^* y Vtf>T»RREgB?lI£r# 
Gfc^Lfc (@4b)„ 

7^77 — ^ <£>5* LTR-yn ^e— * — ftJgE&#3fe©:/n * — t U 
fee 3' LTR©^£tt#ftK:]i!l8fcU «W*WJtea>b££©^*— mRNAfl* 
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^¥£tl<5 r t £rl£ifc-f SSelf Inactivating Vector (SIN^ 



xvuy? yi/?— amfc?*m%-&/vtc (m4c) 0 

©v^^-K^-f ^^^V>T^©fe5pVSV-G^fflUfc (g!4d) (Burns, J. 
C. (1993) Proc. Natl. Acad. Sci. USA 90: 8033-8037) 0 

vifttat / rev<DWil^? yy%^&mMc, (5337-5770) fc*@^i-<5DNA$r)t£r 
:/7^-lF&J;mR£ffl^TpSA212£x^:7V-- h £ L/cPCR^J; f3#fc 0 PCR 
^-fcfHI&i£iS?&&-T?fc 6EcoRimi'Sr#ip-t 5 r -eDNA^©3' tfgklEc 
oRimtL*m^WrK$:MMhfc 0 PCRItrtf £BglII£EcoRIfc: £ 9 TOLfciL TJ3 
tt—^^f;V%%%.Wih Wizard PCR Preps DNA Purification System (Promega) X 
mUVtc 0 U±<D£ o |;LLT#fcDNASfrJt^ gag / pol£K$£=*- Ki-5DNA|ffjt 

(Xhol (356) §B{#;5^BglJI (5338) Mit^X) nBluesoript KS+ (Strata 
gene) <DXhoI-EcoRIg|3'fJL^7-f v' a ^ Lfc 0 Rev responsive element 

(RRE) itat / rev^^2 3i^ y^^tffS^ (6964-7993) ^^i-^DNAKf^ 

y^U—ht L^cPCR^J; «9 3' m^otmitfrtttoL, EcoRIiNotlT^Oiff^fc^ 
$gU gag-tat / rev^H^oA/^fcpBluescript KS+<DEcoRI-NotlM£^£^J^ 

K-fy^yV ^K^- (SD) gpffitt, r©ia^J^tfDNA|ff>t^^ (3Fi:3R 
) U ^B#(C5' ^XholSMi, S'^fCSall^filr^PL, ±|BOgag-RRE-tat 
7 rev£|l^&A,fcpBluescript KS+<AXhbIgB{£{£|l^^fCo #£>ftfc:/7* 5: 
K£XhoIiNotK£<fc^ifU SD- gag-RRE-tat / rev^tf^f>t^^Ufc 0 p 
CAGGS (Gene, vol.108, pp. 193-200, 1991) ©EcoRIgBfiMXhoI / NotI ]) 
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• # 

(4F£4R) Sr<a^aAy«^9^5 KSrfEKU XhoI-NotI*MfcH:±flBOSD- gag- 
RRE-tat / revifJt^la^^Co^±<7)^^a:9,#^Hfc:^ , 7^5 K£/N 0 ;y<7- 
— i VVtf^tZ^ pCAGGS / SlVagm gag-tat / revk LT<£fflLfc 0 

SIVagmTYOlEl33fc£>5' LTR^gigfc (8547-9053 + 1-982 N 5' JftfcKpnlffifc 3' 
EcoRIgR{££#jto) ^^7^*^— 5-lFt5-lR-e, 3' LTR&^frW (8521-9170, 5 
' ^NotI&ft£BaniHIgB$U 3' «&fcSacI«IHfeSr#in) &:/7-f "V-5-3F^5-3R 
T\ RREia^lJ (7380-7993, 5* SiCEcoRI§M£, 3' «SfcSacII|FPfi[«r#*P) 

5-2F£5-2R-C N pSA212^T7 i V7 0 l/- b i: LfcPCR-C-ett^tili'PsLfCo pEG 
FPN2 (Clontech) ft^CMV^u^-*— ^ (1-600. 5' iSfeSadlMt, 3' 
»fcNotI«Mfc«r*MJB) ^^9-f-v-6Ft6R-eiii|isLfc 0 JLftkomBrtf 
^^JfftK&telpBluescript KS+ <£>KpnI-SacIgB&fc:5' LTR-»RRE-»CMV:/ d ^E- — ^ 

(Clontech) ft 0 # 7 * h v^—ififUS^- Sr^t?NotI^f>t SrNotlSP^jga^ 
JX^, KpnI-SacI*C#JBfLT5' LTR7>k3' LTR£T*£^ipDNA$rfr&#] p fcfcSU pG 
L3 Control-^7* — ©Kpnl-SacIlflJ^^l^iZs^ ^ ^ h7>^77^^- 
pGL3C / 5' LTR. U3G2 / RREc / s / CMV F 0-gal / WT3' LTRt Vtc a 

£fc, pEGFPC2 (Clontech) *^©CMVy n*— ^ — i?fi$£:EGFP£=i— K"f 
$ (1-1330, 5' *8fclSacII*Mfc % 3' «|CNotI*fMkfcBaiBHI«Mfct||W^ h 7 7"=* K 
^&ttft]) ^7°7W 6F£6R&fllV , »TpEGFPC2&7 t i'7 p l'— f LfcPCRMJ: <0 
iltSLfCo 4®©PCRif>T-^ ; e^ ; e > tl$lJll^KpnIi:EcoRI, EcoRI £SacII, BaraHI 
tSad, SacIIiBamH^O^fLfc^}C*|^L, pBluescript KS+<&KpnI-SacI©|Blfc:5 
' LTR->RRE->CMV7°n * — EGFP^3' LTR<Dffi\Z. 7 4 ?—*y 3 V LTE^&A/tff 

(pBS/5' LTR. U3G2/RREc/s/CMVFEGFP/WT3' LTR) Q 7° 7 7 5 KpBS/5' LTR. U3G2/RREc 
/s/ CMVFEGFP/WT3' LTR ^Kpnl-SaclTf^OlIf UT5' LTR-3' LTR^t?DNAS(f>t^lSM 
U PGL3 Control (Promega) ^ <AKpnI-Sacl£|tf£^E^&^ ^<7^ — (p 
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GL3C/5' LTR. U3G2/RREc/s/CMVFEGFP/WT3' LTR) Lfc 0 
<5' WR(D&m> 

5' LTR(OTATA/Jn y$**<D T^S^ h gag^S^ (9039-9170 + 1-982) $r£tfBfJt£ 
^7^^-9-lF, 2F, 3F£9R£JlV^pSA212£7^:7 s l'— h t LfcPOR-CilMBLfc 
o 1M M#n !M/V*&3fc<£>CMV L^n^— (pCI (Promega) gl^, 1-721 
) £7°7-f^-10-lF£l0-lR£J^TPCRi;i:J; UifMBL'fc, 5' LTR©TATA# y >? X 

LT, 7°n^e-^-©5' flfl^^^-e— (10-1F) <hLTR<£>3' fiS^9>f (9R) 
£^TPCR£rtTV\ ^p*— * — £5' LTRi: <D*^ 7 Zfx2=e— p—ommft*: 
#fc 0 # btLfcDNA|ff>T-Sf v 5 -^ h7^77 <^ * — (pGL3C/5' LTR. U3G2/RR 
Ec/s/CMVF0 -gal/WT3' LTR) ©Kpnl-EcoRI^fcl&^i&A/*:,, (pGL3C/CMVL. U3G2/ 
RREc/s/CMVFj3-gal/WT3'LTR) 0 mMK, ±fS<DPCR^ <fc 5 # b;ftfcDNAfr>t£, ^ 
* pGL3C/5' LTR. U3G2/RREc/s/CMVFEGFP/WT3' LTR^Kpnl-EcoRI^t^ t>^5i 
/^fc(pGL3C/CMVL. U3G2/RREc/s/CMVFEGFP/WT3' LTR) 0 
<3' LTR£>g£|£ SIN (self inactivating vector) (bfeW> 

3' LTR©U3|S^ 5'fiJ 27bp b 3'flJ 15bp *5 ^mW^^tsmm^^y 
-7-llFillRSrfflV^TpSA212^7"i/7 0 ^- ht LfcPCR-?if ifgbfc„ CO^^ 
flW-CWbftfc^ 7 7°n^^-|A^V h7^77^ <**-pGL3C/CM 
VL. U3G2/RREc/s/CMVF j3 -gal/WT3' LTR©SalI-SacI^{i^toi2^£; (pGL3C/CMV 
L. U3G2/RREc/s/CMVFj8 -gal/3' LTR AU3) Q m^K, r©$fJt : £r pGL3C/CMVL. U3G2/ 
RREc/s/CMVFEGFP/WT3' LTR©SalI-Sacl£|5{±^ t>ja*5i^5&A/*f (pGL3C/CMVL. U3G2 
/RREc/ s/CMVFEGFP/3LTR AU3) „ 
<iiLfc7°7^^ KM§^<fct>**Mtf§.> 

K©a*a^<flMM3a©DNAE?«i«r»iii-5 ^^&^TPCR&tro pc 
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RiCtePLATINUM PCR Supermix (Gibco BRL) bfc 0 %M£ln1tmVo<0&fa s 

— ^£31&U 10ml©LBitife't , -ei##, QIAprep miniprep Kit (QIAGEN) V 

£-CjELV\fct ^©I^JtOjSa^ji^fltlS^^^n— ^^^:oV^•C, 100ml ©LB 
ig*fe-C*g#U QIAGEN Plasmid Maxi Kit (QIAGEN) ^/Bl^TT 0 ^* 5 K^Sff^L 

$A-^^^^ffV\ pSA212©E?!l£:JtifcU £&©.fcV^©£51ftLfco 

0ltS#, 37°C, 10% C0 2 T*48H#|ig;&/l^-r-Lfc„ Jg^£r 1 9 80 

Ojul^Opti MEMl^StfeLT b 7 ^731^^3 ^ffiV>fc„ 1 ^/V&fc 9 _hfE 
©^yf7^7 7'-^^^ 300ng, ±15^5/^—^^^^^— 600ng 
x VSV-GH^T 0 ^^^ KpVSV-G (Clontech) 100ng*r, 10Q»l<r>0pti mtifC-W&k 
6m1^PLUS Reagent (Gibco BRL) %MtLXMWs 15#MML-CSIHt tfc 0 rtufc 
, 4/* 1<DLIP0FECTAMINE reagent (Gibco BRL) SrJU&fclOO/i KPOpti VM&WM 

»#U 37°C, 10% C0 2 T*3^r^^^— LfCo 1 ^/Vfofc «9 lral<D20%^#^ 
^^iLflSr^tpD-MEMSrJq^., 37°C, 10% C0 2 T*12B#F^#^^-Lfc^te:, 1? 

<SIVagra-<^ <fc 53t^^A> 

293TM£6 V^A'<07 ! 5x3'y9j]A'?->r—"7\s*- 1 ?o^&«5Xl 
O^B"?*^ 37°C, 10% C0 2 t?48^^/^-r-Lfc o #/l^-«fc 5 

^^^"-^{Cpolybrane (Sigma) £ftjj&itjg8/z g / mlTl^q Ufc&<D£l 
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^-(P^te, j3 -Gal Staining Kit (Invitrogen) ^ffi^TX-galSr^JCi L 
oTtf^Lfcio 293TfUJ®£lX10 6 / plated 6 ^ ;V^-^—-fV— Y\Z.^ 

it Transducing Unit (T.U.) / mlT^fE-f^ £ 1 1 bfc 0 ^tc^ff-mi^ 

*tl§p27H6^*^SIV core antigen EIA kit (Coulter) KX'O ^ikbfco 
<" /r £r . — /Tva^/ac-^ 

^ S S v > PTT IHU ^ 

IN SIV-<^ 9 - ^VfU bfco ^Htt^i©!l4S3' LTR&fcoS*- V b7>77 
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• # 

SlVagm^*-}^^ t h^™*5fe»293T^L/3^f7^ 
lfi?*lALt ^A«&X-gal£gfC£ UMLfc^5^ Hj 5 {cl^btt 

mzftfro m$k&f(Dmfc?mA®)m^ ^^-mmifcfc^o.s-ixio 6 t.u. 

T'feofc 0 ^fc-<^^-^4 3 ©p27S«0. 5~l/ig / mlT'fe 9 , p27*100ngfe/c 9 
(DmAfimmO 5 T.U.T*&ofc 0 

*-£J£tfcLfc 0 H»*iR4~2.8T.U./nl, SIN^^-T?te2. 5~2. 9 
T. U. /mlTfc !9 s ^5f€M©^A^ffi^l00%i: Lfc^SIN-<^ *-&105%T&ofc 
o * fc*» A Jim t p27g 6 §§# £293T« lUSH" 5 ^A^^COS'J^*5 £ t/E 

IAfcJ;§p274oaiJ^J;'9^ftLfc ( !rr5, SIN-<^ ^-T'«p27 lOOng&fc^ 
a iu i. u. woyo /Co 

SIN-^^-fcJ; 9, m^m^f*JtL/c293T«*5j;t>^^bL.fcSH-SY5Y 
^I$}^1-5EGFPA^©^A£f^fc 0 293T^SS^DMEM 10% FCS, 37°C, 10%C 
0 2 T^#LU &j®ffl#fc#lh Gl-»W7^^ay^ (C 

albiochem-Novabiochem International, Inc. ) &McWHk}g.20 /x g/mlT^iP Lfc ( 
Huberman, J. A. et al. , Cell: Vol.23, 647-648. 1981; Byrnes, J.J. , Mol. C 
ell. Biochem. : Apr, 62(1), :13-24. 1984) 0 G2-M#ifM:"Cf3\ 2XlQ 7 <D / mi&fc 
*fU X$t£4000radf$ttL/c (Kastan, M.B. et al. , Cell: Nov 13, 71(4), : 
587-97. 1992) 0 &^Jk&9&24l$fflftlCa y-ffyix- Y 6 
--f^— V U^oy) }UX10 6 /well-C£il\ 24B#^^^itfS^A^ffofc 0 
t hfi5j$#^^II^SH-SY5Y (Koshizawa, S. H. et al. , Cancer Lett.: 
Jan 1, 111(1-2), 117-25. 1997) 10%^#^l>^jfe^^^tfRPMI1640, 3 
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7^ 5%C0 2 X^mhtc^ igMfcikhyyxm^S'fym (SIGMA) %mmm 
8t5»WT*maU 7BTO*L S ^O&fc&^ASrffofc (Odelstad, L. eta 
1., Brain Res.: Nov 9, 224(1), 69-82. 1981) 0 

\,^mx*i&fcl-<D&m$mib btltc 0 m 6 TI^SH-SY5Yl£&}t SEGFPO^Sttf 

w*Jl^^©w^fc^v^r^JK^4*^$*v^^t^^fef8$^^Tv^s (ohta, y. et 

al., Int. J. Cancer: 41, 115-22, 1988; Miura, T. et al. , J. Med. Priraato 
1. : 18(3-4), 255-9. 1989; Hon jo, S. et al., J. Med. Priraatol. 19(1), 9-2 

o, i990) o ££>}c, ;v7j,tm.®^i>m< s mmoms^nm 

Wtt^teVHKfRldSfcS (Novembre, F. J. et al. , J. Virol.: 71(5), 4086-91. 
1997) Zbfrbi>^f ?-<D££&tem^h<Ob%%.t>tlZ 0 

i<D^< ? ? —mm teas v vt\ * y yy-<? # h s> 

^^^-t^^5/^^y^^tl5i%i^Mo vif\ vpr 7 xJnov> 
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Xfes HIV-l^^^-T*^*LTV^^%fc«5 (Dull, T. et al., J. Virol 
. : Nov, 72(11), 8463-71. 1998), ?-tL=f-(D;< y tr—i?^?& ktm&fo 

t 'k^X.btlXlofy (Heinzinger, N. K. et al., Proc. Natl. Acad. Sci. US 
A: Jul 19, 91(15), 7311-5, 1994hHIV-l^ 9-X\tvpr(O^MK £ 9 Htfif? 
mAX*% Zmi&AmteZ k^Sm&ftfoZ (Kim, V. N. et al., J. Virol.: Ja 
n, 72(1), 811-6. 1998) 0 $M'<ytr—i?l>'?'<# ^f>^«*Lfcnef 

H&TSR^&ftTV^ (von Gegerfelt, A. S. et al. , J. Virol. 73, 6159-65 
, 1999; Kestler, H. W. 3d., Naidu, Y. N. , Kodama, T. , King, N. W. , Danie 
1, M. D. , Li, Y. , Desrosiers, R. C. Use of infectious molecular clones 
of simian immunodeficiency virus for pathogenesis studies., J. Med. Prim 
atol. 18(3-4): 305-9, 1989) 0 ^»!lT^^LfcSIVagm-<^ ?-Xlt^ (DWM 

LX^Zk^TLbtlZo 

bTsi^^Afg^^or btfW&£n% (Naldini, L. et al. , Science: 272 
263-267, 1996; Sutton, R. E. et al. , J. Virol., 73(5), 3649-60, 1999) 0 
£ VSV-G&c £5 — ^kfrft^tc^ £ tcfc V s mPkfifamz^-x 

xh^sivcD^^^cdmxw^ti^yu^y^-mMm^m^titi:^ vs 

v-G(Du±y?-i$y itfe^*^7 7f^ty yxhz>^ ttf%a 

btlX&V) s Z(Dft?\Z£1iigt.tmm±.K-&te-f2) (Schlegel, R. et al. , C 
ell, 32(2), 639-46, 1983) 0 -Ofc&VSV-GK: ioTv-^.- K^-f ^it&ftitcS 

iva g m-<^ 9 ~<Dm%£V$fam$#&\zjA\,\ ^ <D-<t ?-%mfc^ >m 
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[HJfe0!l6] tfny— A (virosorae) 

W&mSeV (ZW) Ov'-K^ttlP (10 BP) fcjgHU 35. 3°CT*3B|?fligSlL 
> ^?fe!IIi&UfCo 4,000rpnu 15#c^ij^ ±fit&10, OOOrpnu lB#flO^'i>L 
T!M/l^£ftI££*fc 0 BSS^^«LT, MfttiSgt*am (30%/50%) fcfi* 
U 25,0O0rpm N llSMIOStoLfco 30%i50%E^M(C^^tlfc^^;V^CD 
^K£HJI|XU ^C*(DBSS-e#|RL/c^, 9,000rpm N mmM'L-mmLX V 4 /^ 

mbtltc±>?4 Ufr^frbs F, HNtf n y ■ — teXXJW^u y-J»%Xffi ( 
Bagai et al. , 1993, Biochem. Biophys. Acta 1152, 15-25) kl^oTfSM Lfc 

i^*Lfc 0 F,Mw&n&*.mm (^^p-^msf) £i§,ti^«^b#® 

mWKD h y hy X-lOO (Triton X-100) ©jft*ttl% (v/v) 5 H»J 
7 ^^(D^#lrM^bfc 0 ir^V •M/W*.£ ; ?#>DTT (dithiothreitol) 

#btl^^ny-A^^^^-x^o^o Z^X\ m>bftM (12000rpm 
, 10#) ^^iMXcD^frSlf py-A (small virosome: TOfe^H 1 
40nm, *5itJ? large virosome: lAum) \ZftMl-tc 0 ftM&tlfc¥ 

p y — &SDS-PAGE-CM L fc^ll, F, HN If p y - A "C «Fg £ £ tfHNS ff 

$K Ftfny-A^i3Fg&fC#M&fiJ£;i'k «^M©tfny— A^#btLyt^i 
(I2I7) 0 

±1B<D £ 5 b Xmm b fc If n y - A * ttUYflMt ^?frfb LTti? V $4 
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!M/v*£> rmmmx 37°c, 2mm<Dm i ¥x\ mmmi wmwwjfm^x 

«9#b^c^LfcEGFP^?iSIV^-r/^iI^ (fusion) VSV-GkVtf 

itt pH5.5 *5<tt> , 4 J tt^ii'^^tTofc (Yamada, S. et al. , 1986, Biocherai 
stry, 25, 3703-3708) 0 

^3 
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50 
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1X10 8 
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IU ^»S^©480#^m^GFP(D^7fc^li^bfc (|EJ8) 0 
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JL bftfco Ftfn y— Afi % F, HNfcf u y-A<fc U fc^fe©&#a$/h£;&>ofc 
r. tl b (Dffigzfr fe N ir y ? * fc riF, HN If n y - A £ SIV t SrSk-g- $ 

[Hafe#97] SIV-SeV fusion^* *-©WJ4£ffMB 

(1) ^MSeV^p^ 

Sr&SSeV (Zttc) ©^-K&^ttJP (100 IP) 35. 3°CT'3 0 f?P^ L 

, ^^SrtHlllXUfCo 4,000rpnu 15#<0iS&&, ±?HfSrlO, OOOrpm, mSIRBgifr L 

T^-r^sritfts-e-fc. Bss(cs«br; w^^ia (3o%/5o%) km 

U 25,000rpm, Ht&IBjfrfr Lfc 0 30%i50%E36|O^®tJ:^$^c^^/^© 
/•^KSrHJilXU ^iOBSST^Lfc^ 9, 000rpm s lffll^Ilt^/^ 

(2) SeViKSS^fe^trny— AOUfflffife 

1. FHNtf n y — A 

SeV (0D 540 =5, BSS) 1. 8mU£20% (V/V) bV b^ X-100/BSS 0.2mL^Px, gjfi 

tcfc&s i&foftffiffifc b V by X-lOOfc&S: 2%(v/v) t Ltc 0 **tt©RNP«:Sl 
'frftM§!£-fr (lOO.OOOXg, 4*0, FST^HN^^^©Br^b±*SrIlIitZ.b 

fc 0 ±tf(c:/^^lf-X SM-2 (BI0RAD)£3|Ilfc:#ttT;&ll;t (0.5gX2tH, gjfil 

R#Hk lgxink 4°C 15NpN3 + IIM^y^^^ 3 y) nwtsvffl&m.* 

B&5feLfc 0 tr— X$rfifc# x FHNtfpy-ASr^jl.5mL#fc 0 

2. Ftf n y — A 

SeV (0D S4O =5, BSS) 2mLlC30mM v^:^* W /U/BSS 0. 2mL£#qx. x 37*0, 2 
^^^SLTHN^^^^^BT^^il^bfCo BSS%3^# % ^;W*£3i^#8t 
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LT N 1.8mL©BSSfc:S!B$BLfco !M/V*!K$B&fc:20% (V/V) hV h> X-100/B 
SS&0.2mU}P;i, MU, l^^LTSeVfcl^fcLfc^ ^tt©RNP:}o£^aM 

3. HNtfny— A 

SeV (0D540=5 N BSS) 2mUa50units/mL© hV (Sigma) /BSS 2raL^Anx N 

37°C S 2R#r«3SLTF* ££#LfcgL lmg/mL© f !> 7°^-^ h U ^ 

WV7^ t^ — (Sigma) /BSSSrJP*., SJ^SrfltJt §*^t 0 BSST'#^#, <MA- 
*&&'fr#fBILT, 1.8mL©BSSfcHB»L*:„"£ilT, FHNtf n y-A £ ftfttcftg! 
Its F* y/-?^ ©«flBfc*JSfl;£*fcHNlf n y-A«r*&l. 5mL#fc 0 

T^3S©lf n y-Aco#<&&*-t\ Fj8j:tJ«HN^>'^^©*M6S:*'tflAjaHfe 
, ^i&L^tt^bT>^fl:^i{i^^-y©^m^bBfM©tfn y-A## bftfcw 
t«I^tLfc (09). 



FHNtfny— A Ftf o y — A HNfcTn y — A 



HA 


+ 




+ 




+ 






0D 540 


0. 480 


0. 491 


0. 470 




0. 96 


0. 57 


0. 78 


¥*»^(nm) 


143.5 


168.9 


133.0 



(3) SIV-LacZ©fliJ 

UcZfc^Sr&ifcLfcSIV (SIV-LacZ) ©IHlitt^T©WH©^7^? K4rffl 
. ^j,^—-^^/^^ . pCAGGS / siVagm gag-tat / rev 
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•v>->f7^7 7 # - : P GL3C/CMVL. U3G2/RREc/s/CMVFEGFP/3LTR 
AU3 Sfctt pGL3C/CMVL.U3G2/RREc/s/CMVFjS-gal/3LTRAU3 

• VSV-G7°7*5 K :pVSV-G 

ityjf^tf — 150 /xg N ^yh7^77^^- 300 /zg N vs 
V-G7°7^5 K 50/zg£75mLODMEMR:»L7L o 2mL<DPlus reagent (7^775' 
?*Vx.>*A> ($:)) ^P^Tgj&-C15^Sbfc 0 75mL<Z)DMEM(J:«Lfc3mL 
GOLipofectAMINE reagent (y-f 7f y ^« Sr^Pxi, ^2S.-TH5 

##tS: LTDNA^ Vy9* %J&j&£lktc 0 3mL(DDNA=3 V TV y ? 7.^^293 
lUHk (h7V^7oi^v/3y2Bt&fc2.5Xl0 6 cells/150inm i/^—UXSOtic, 1 
0% FCS/DMEMTrSJUi) iuITtt, 37°C, 10% C0 2 T-C'3B#^ h 7 ^7x ^ V a 
VLfc„ 10mL©10% FCS/DMEMMx., it fc 0 48B#P*5mtC^_hti 

0. 45//m(^p{^7^7>r^^— TiliiU «£42500Xg 1. 5B#IK|jg 
-tLT^^Irtti^fc. flJR&#£T15mL®&<E^O£tt (lOOjtiM dNTPs 
, 3raM Spermine, 0. 3mM Spermidine, lOmM MgCl 2 /TBS) KWMM LT % 37°C X 2 
tt#r^^RJ^^iTofc 0 ^®t, v'fA^-t-B^-^ (42500Xg, 2S#^) L % 
500juW}PBS (5% FCS, 2/jg/mL ^ V TV^-^f) fcftMM LTSIV-LacZ^^^ 
%mCo SIV-LacZCD^-r^-tt|tj5X10 8 T. U. /mLVh o fc (293Tltt) 0 

(4) Fusion^;? <DWM 

SIV-LacZ^BSSTifrlK LT1X10 8 T. U. MU^MM Vtc a ©^{cl^cDViros 
ome/BSS^I&^Px.. 4r^30#ff^LTPj^f £^fc 0 ^®fe, 37 < C-t?2B#^Fusio 
n^fTofcm. 7k^LfcPBST10fg^fRLT (SIV^-^5 X 10 6 T. U. /mL) N 

(5) mmmm 

293TfBfl&£l2well:7V- HUX10 5 cells/well, 10% FCS/DMEM (»T*&ift) 
lml/C£#, 37°C, 10%C0 2 48^fTO^L, ^aHU^i#%^0. 5mUcM^ L 
fc 0 SIV*5j;t^Virosomet(DFusion^<^ ^ — ^5X10 6 T.U./mL, ,100 /z L/well-eJP 
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37^, 10% co 2 T~cioftmmm%ftotz. 0 mm-v2®m&Lt.&, 2mi<Dmm 

^LC-/3 ;M^>^-mm Of*)) 0.25mL-Cj§»Lfc„ 12, OOOrpnu 3#i£&#8££ 
ffV\ JiitSrMfltfRLTx UcZ£fc^©3&^i;£Galacto-Light Plus™ (TROPI 
X, Inc.)^fflV>ti^U 0 IS*tt*iejte«ei/igSfcD©I^Z*|»fgH4(RLU//£g 
protein) £3#!l £>¥#Hfi± ttUWRJlT** Lfc. 
FHN-Virosomel?Fusion1-5 C K £ «9 LacZ^^*^siV^4l(Clt-<T^riCfci| 
^PLfc(p<0. 05) o F-Virosometf>$frg\ mvm&bft1tfctt&&<D±&n&btl> 
fcd»ofc 0 HN-Virosome"Ct>±#f-5ffi|R]^®febtl^:^, -£<£>^V WHNtdJfc 

±15^* — fciSV^Ttt, FusionO^fiJtrfe^^ W-?^ i LT, SIV(DVSV-G*3 
£ tWirosomeOF* ^^3^^P&-fS 0 VSV-G* ©FUsiontt33BM4pH#fcS 
aHas* 5 s-^F^ tt^tfe«Tt> Fusion RltiT*fe§ C £ tfM8££;h/CV>5 

0 *^WJ-efi. Fusion^^pHTfroTV^C^k, ±£UTSeVWV^° 
i^Fusion©^ ^Srfio-CV^S b3%x.bfrZ> 0 Se\'t V aKV — A©ftision"T?ttF 

NRy«F-Virosome<Z>FusionS62|5H:RI@S £ >FHN-Virosome<Z)^T < st^^- 

^^O±#mfebnfc©«#^P$tLy t cHN(D^#^^:tv^^MlJ$nfc 0 HN-Vir 
osome-e^^O^i^^^tLfc- VSV-G»b ©Fusion 5 $I,g£C 

% HN* * #SIV^## ZtlitkmmtStltCo 

01 0)„ w^ri^f), M#Sr^bT3rC-rRjS$*5^^t;:J;») Fusion^ 
«fc 5 ^tfci^b ftfc 0 

i. fcmJTOii 
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293T« (t hJ!$Jfgm&£fflJ&K) tt, 10%##flrfP*$/jfiL«f (BIO WHITTA 
KER) ^-^tfDulbecco' s Modified Eagle Medium (DMEM) A/-a— X (Gibco 
BRL) £JBVVT\ 37°C, 10%C0 2 -Ct§*Lfc o 
2. ^*-©tfaR 

293Tj8HJ&£6 ?s;V©^7^f y^Wir-/V- h^l 9 5X 1 

O^-CSt* 37^ 10% C0 2 -C48I^K*^^-Lfco lffiF*ttSr 1 ?*/Pfcfc«980 
0/z 1©1% ^VjfrffTyK/S y&-£irf)MEMfcgtfeLT h 7^77x^ i/ 3 V{£fflV> 
fc 0 1 |7 ^V&fc <9 i?— 5/ b 7 7 (pGL3C/CMVL. U3G2/RREc/s/C 

MVFEGFP/3LTR A U3 IZtcit pGL3C/CMVL. U3G2/RREc/s/CMVFj3-gal/3LTRAU3) 1200 
ng % s<yjr~ W?^? (pCAGGS / SIVagm gag-tat / rev) 360n g> VSV-G 
Zm^y*^ KpVSV-G (Clontech) 120ng, Sendai virus HN X £5<fct>*MSfi3§ 
11,^9^$ K pCAGGS-HN, pCAGGS-F *5<fctf pCAGGS-M Sr^ft-eft^OngSr, £IT 
©^5©i5*ll^bft 100jul©0pti MEMi^$P#6tfl©PLUS Reagent (G 
ibco BRL) SrAP^TM^ 15^mmWC^U^tc 0 Ztlfr, 100^1 ©Opt i MEMT? 
wlR L/c4m 1©LIP0FECTAMINE Reagent (Gibco BRL) £t&LT*g*!*»* bicg 
i&-C15#Kf£gU -n : lr±lB©293T«|e:?iTLT|g^'^^S^b, 37t: N 10 

«tT>*15/tg/ml© MJ^y (Gibco BRL) Sr^tpDMEMSriP^, 37t % 10% CO^ 4 
8l$ftl§3i&fc:Jgg±Jj|£|IlJ|SU 0.45^m©7^/^-"CJtiiL^^©^^^- 
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GS / SIVagm gag-tat / rev, TGTVj tt^f7^77^^^ pGL3C/CM 
VL. U3G2/RREc/s/CMVFEGFP/3LTRAU3 * fete pGL3C/CMVL. U3G2/RREc/s/CMVF 0 -ga 
1/3LTRAU3, TVSV-GJ VSV-G^^T 0 ^^ 5 KpVSV-G. ^L"C, THNJ N TFj *3«fc 
I>* rMj te^nm-^^^^-r/V^HN, F, fei^Mme^m^^^^ F pCAGGS 
-HN, pCAGGS-F *5j;t>* pCAGGS-M Sr^l") 

293TlBJia^l5cmO7 0 7^^-/^^-lr— 1 Ifcfofc <9 5X10 6 1@-C£ £\ 37°C N 1 
0% C0 2 TM8B#p H l#/l^-r-Lfc o 1 V^/U&fciQlOmlOWV^lkffiTsl' 

^O^—^Yyly^yr—^^— 8jttg % ^^^—^V^^^— 2.4/xg, VSV 
-G^7y^5 KpVSV-G (Clontech) 0.8/ig , Sendai virus HN&^O'F® 
$L77*5 KpCAGGS-HN N pCAGGS-F*5j;t>pCAGGS-M ZZtl^tl 1.6fig&\ _hfEO 
* 5 ©ia^fr-frT? 1.5mlO0pti MEM(£|gj|?# N 40 m 1<DPLUS Reagent (Gibco B 
RL) ZM>lXmW, nftfc* 60/z 1CLIP0FEGTAMINE Rea 

gent (Gibco BRL) Ltd. 5ml<D0pti MEM^P^i^#^ $ ^^^^15^-^ 

HSU -tlSr±IB(D293T^«^^TbT^^)^C^L, 37°C, 10% C0 2 TT*3 

Hg/ml(D h y (Gibco BRL) ^-a-frDMEMSr^Px., 37°C, 10% C0 2 T\ 48B#^ 

mmhfCo mm±^\Bl^ 0A5iim(D7j;V?--T:W.mi^ 42,490Xg (TOMY S 
RX-201, TA21BHK 4°C, 90ftM>bLtc o -<Uy h ^l/100ft(D^^«(TBS, 
lOmM MgCl 2 , 3mM SPERMINE, 0. 3nM SPERMIDINE, lOOmM dNTPs)^^?L, 37°CT? 
2B#Pe0Kj££^fc o j§**E^£jft& % 42,490Xg (TOMY SRX-201, TA21BH), 4^, 2 
0#P^i>U -<Vy h£PBS(5% FCS, 2/zg/ml polybrene) fcj§#U &%^X*- 
80°C^#L/c o 
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6 V 4 /V* m 6 \z. «t 5 tmffli £ ti 5 - t (c £ *3 ? * f*l tCRNA^V-? 
fco 

, Utf-f-Mfc^t LTEGFP^-KLfc^-Vf^^T^^*-^ 

^tj>PBS(Invitrogen|±)T^^2O^^|l^L s PBSTlIIl^^miC^^tj3tM0M 
(DMIRB (SLR) % 7 << %) X*Wtk LTEGFP©»sa«rl&5R Lfc 0 

✓Vv-^>v (pCAGGS / SlVagm gag-tat / rev), v'-Vf?^ 
7j^^ (pGL3C/CMVL.U3G2/RREc/s/CMVFEGFP/3LTRAU3) & it^Sendai v 
irus*^(D^^®e^m^<^^- (pCAGGS-F, pCAGGS-HN, pCAGGS-M) © 

*> .FjSitfflNaeo^-Ctt^a.- F^-f ^SIVagm-<^ *-©+£&» 
^f-J* A3W ft# tl * V n it N vSV-Gft ifOtb HBMSH£ !>^/P^©rcv-<n- 

'✓a- K^-T ^SlVagm^^ J; 5 s 293T,«{-*fbEGFPjt^Sr^AL, 
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$amlfcfc<9 0.5~lX10 6 T.U.Tfcofc 0 T&>bfc& «9 MUL^ /V*^ 

ftmm&fr&^Tft, MAm^mfomw%&v , m<fi!kmfrt5}ix£;V) % vsv-g 

L^V^t^-^^^J^:^^^)f,^^xv^/ £ ^V^ (L. G. Johnson et al. , Gene Therapy 
: 7, 568-574. 2000) o $4 A>X&X:F33£xmm&£. X V iX^— K*-f 

T^LfeSIVagro-^ 5 &35fc < ±&ttl^ll&tc&* J; < 

61ft© C57BL/6 -v?* £seboflurene RAflWTfc:, ±|BO<t5^ 

MiitL^EGFP^^-r^FHNv'^- K^-T 7°SIV^^ (^5© <DEGFP|g 
^•<^-^") (SIV-P/HN/M-ECFPtfH-) «r&*&fc&^L;fc„ fe&tt OCT compa 
und KXm£®ft&ftJ&V, $ftMMfc (Zeiss) T*H^L^ 0 

SIV-F/HN/M-EGFP 10 8 T.U. <t 9 100 /zl 3 B B©*tff«r«#IUS: 

bfllt (S12), 

© "®" ^StSv'a- K^^yMSCV (MSCV-F/HN/M-EGFP) *5«J;tf^5© "© 
" IC^^-f 5Va- K^-f^SIV (SIV-F/HN/M-EGFP) <H83tLfco MiLt, 
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m5(D "®" tC+B^-tSVSV-G^a— K^-T 7*SIV (SIV-VSV-EGFP) £JBV^c 0 ^ 

%<Dfa^ V^•f^^©•^^ r ^-^^:*5V^Tt>EGFP©»3l^«**)l^fc#, F,HN^fi 
MSCV-F/HN/M-EGFP &£t>* SIV-F/HN/M-EGFPO^-^fc^V^TEGFP^SIiV^ 
3fe^*B*tl*io SIV-F/HN/M-EGFP-^ ^Hft^Lfclt^fcttte©'** 

»£*xfc (013), 

Klr«ibt (Hi 4) 0 3ft©^*y=f^^^^K0Qio+Xma/Xma 
-Xho, Xma+131/135-Xma, 132+Bam/Bam-136) SrT^- V M^pBluescript 
KS+ (Stratagene) (DXhoI-BamHlUi£^B.fr&A;tc 0 pCAGGS (Gene, vol.108, p 
p. 133- 200, 1391) <JDXhoI-Bsu36I$S4fci3: tti^R^Mx. 7° 7 * 5 KSrXhoI t Dralll 

5 FpCAGGS-HN^DraIIIiBsu36ir^irLfcHN®e3'fiJ^^tfif>H-SrftMLfc^ 

mm%Ly>7X * KpCAGGS-SIVct/HNt Ufc 0 
(DSIVlfflJ^^M^^nMHN^^T 9 ^^^ K©«* 

«tgbfc (HI 5). SIV3i>'^n-^aEe©l|llia««fc--<f|J©HN«eSr'g5-tp«l* 
lrJifSl0^Mij^gmMHN^7 p 7^ 5 K^ry/u- h t U 7°7-f -^-FS 
IVhnfe «fctfRhnSIVfcfflV>fcPCRfc: £ 9««Lfc.li*B»fJt*XhoId3j:tMccI|c; «t t) 
•SDWflfe- ±te<DfclTfmLfc3*&©'&J*:*- y * V^"^ KfcftJM&A^pBluesc 
ript KS+ (Stratagene) <DXhoI-Accl£Mi-S|a^ SlV^V^n— :/<£>$BJMfti]Eg 
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feWtft^MVtchOsMW&Zm??* KpCAGGS-HN^DraIII«JrBsu36I-e^D®f 
LfcHN®63'«^tflir#£pCAGGS (Gene, vol.108, pp. 193-200, 1991) ©Xho 

W^UMmnm^y ^ ^ KpCAGGS-SIVct+HNt Lfc 0 

S^i^SS^^T^/^^^^^^rfcF^eBm^^^ K£fll&Lfc (01 6) 
0 Fgfi ©^KpBluescript KS+ (Stratagene) (DSmamit^-B-^^tc^y 
y$ KpBluescript KS+/SmaI/F£7^7V- h t U 15, 28*5 £T>*38T $ / Wt!K 
^M^^fl^^y ^ ^r-XhFF t NotF1650, NotF1611*3 i T>*NotF1581 V ^ fcPC 
m£ <9i#|ilLfco m^Wt)i%XhoI&£motI\z2:V)®W&, pCAGGS (Gene, vol 
.108, pp. 193-200, 1991) (DEcoRIgfSfftiCXhoI/Notl ]} — ^B^/utd^y y 
^ K(DXhoI-NotI§M£fcM#-. -f"7 y =• K (15T 5 J WOK^M : pCAGGS-Fct27, 2 
8T ^ / : P CAGGS-Fctl4*5 J;038T 5 J m^K^M : P CAGGS-Fct4) Sr^H 

®SIVjNBia«ffi!l««S:#*P LfcmMijm^^MF^S^T 0 ^^ 5 K©*^ 

yy% Ytmm \z.sivmmnmmn5'M£<9ii7$;m (sivctn) £#jnufc 

K^rtfULfc (117), F^6<D<£M*££pBluescript KS+ (Stratagen 
e) (Z)SmaI|?|3{i^|l^.^A^fc7 0 7^ 5 KpBluescript KS+ZSmal/F^x^T"!/— b 

t u ±mm<DT ^ ym^mKsirmmwmm^HMLtcho^^ti^n^ 

y4 -7— XhFF£SA-F1650 N SA-F1611*3 <fct>*SA-F1581&;Bl^cPCR(C X 9 ifijilbfCo 
il^Jt^XhoI^it^NotncJ; *)®W<k, pCAGGS (Gene, vol.108, pp. 193-200, 
1991) ©EcoRItM&fcXhoI/NotliJ ^^J-^m.^hti^y y^. K<Z>XhoI-NotIg& 
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ttlC^s K (SIVctll#iP15T5: /Wlfr&M : pCAGGS-Fct27/SIVctll 

\ SIVctll#iP28T$ yS^C^S! : pCAGGS-Fctl4/SIVctll^«fctJ«SIVctll#Jq38T 
$ /mXtkm : pCAGGS-Fct4/SIVctil) &#i£Lfc„ 

293TJNHIS (t hJ&^ffM$*|HJ&tlie) {4, lO%0Mftfc#£ VjfiLftf (BIO WHITTA 
KER) £r^-£j> Dulbecco's Modified Eagle Medium (DMEM) %?A>^—7, (Gibco 
BRL) trfflV^T, 37°C, 10%C0 2 -CJg3l tfc 0 

BEAS-2B«WiS (t h^±&&#:mti&m) it. 10% WMbfr ? ^Afc (BIO WHI 
TTAKER) Sr-g-tP Minimum Essential Medium (MEM) (Gibco BRL) £RPMI1640& 1 
:1 <Dit^X'Wi^L-th(D^M\f^X, 37°C, 5%C0 2 "ei## Lfc„ 

293T&fflJ&£:6 Vzz/UO?? ? fi^^-yu— Y^l $ ^jVhtz. 9 5X1 
0 5 i@-e^t, 37°C S 10% C0 2 T?4S!^F^^/^^— Lfc 0 1 paiVVfcfc ?)80 

0Ml©l%^^ik^T^y^ y^r-^tpDMEM^gilLr h 7 ^ 7 ~ ^> a 

tc 0 l $ ^/vfotcV yr—^t (pGL3C/cmvl. u3G2/rre c /s/c 

MVF EGFP/3LTRAU3) 1200ng, /< y tr— Wf^t (pCAGGS/SIVagm gag-ta 
t/rev) SGOng, Sendai virus HN, F® 638^7° 7 7 5: KpCAGGS-SIVct/HN, pCAGG 
S-SIVct+HN, P CAGGS-Fct4, pCAGGS-Fctl4 N pCAGGS-Fct27, pCAGGS-Fct4/SIVctll 
% pCAGGS-FctH/SIVctll &£Xfi pCAGGS-Fct27/SIVctllSr-etl/-?tl/^T©* 6 (C 
^i-a^^-eiOO/iKDOpti MEM (Gibco BRL) fcjgftft 6m1£>PLUS Reagent 
(Gibco BRL) SrJP^.Tjt#, 15^mmUX^ULtc 0 ZtlK, 100/zl£>0pti ME 
WZfttil Vtc4 ix 1OLIP0FECTAMINE (Gibco BRL) &fflX\ Iti^t £ b fcM-Cl 
5#W#«U mSr±fB©293T«BiatJ:«iTUTi»^»^^Jf#b % 37°C, 10% C0 2 
•C3H#B8;t7/V^--r— Lfco 1 ^^/Vfofc«91ml<Dl%!>^iL«T^y^^*5j;m5 
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Mg/mlO YVfisy (Gibco BRL) &^tf DMEM-Srfln ^ 37°C, 10% C0 2 T:16~24H# 
//g/mlOMJ^W (Gibco BRL) £^tf DMEMfCtM&k U ^024B#P^i##m^ 



6 







pCAGGS-HN 


pCAGGS-SIVct/HN 


pCAGGS-SIVct+HN 




pCAGGS-Fct4 


0 


O 


. 0 


pCAGGS-Fctl4 


0 


O 


0 


pCAGGS-Fct27 


O 


O 


0 


PCAGGS-Fct4/SIVctll 


O 


O 


O 


PCAGGS-Fctl4/SIVctll 


O 


O 


O 


PCAGGS-Fct27/SIVctll 


O 1 


O 


0 



< SlVagm-^ $—Kk%> ^te^MA > 

1 ft 5 293T& <fc 1>*BEAS-2B$B J!& £ 6 =c)V(D 7 =7 y 9 % JV^ ^—z/U 
— h — 1 ?x.;l'ht£ 9 1 X 10 6 {g-C^ t s 37°C. 10% C0 2 T-293TM^»48feP^, BE AS 

^•-ttfc#y^WV (Sigma) Sr^^8jLig/mlT«nL7t%<D^lmlfiji U 3 
7°CT293TiBJ£mO%, BEAS-2B«5% C0 2 "C 3 I^SI*^^ ~ U -<**~ &&fk 

£-&tc 0 stifrfim^ovoftmibtev-i/ikm (bio whittaker) &^&mmm&imi 

Mx. s 37 0 C-e293T|fflJigttlO% N BEAS-2B3NBJS5% CQjT48B#|HJig£ L7c c 

J*T)\"fM J; t>*0. 2% ^^/I'T/Vrk K&£tf PBS (Invitrogenlfc) TML 
20^M@^U,PBStfl|iias^«K:^»«3fcS[««« (DMIRB(SLR), 9^^) (CT2 
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nmommt -fv- hv^m «t vht &fc#m 854. 865 t> * 

fa©3£aj&fTo/c 0 ;tHffi©|£&& Transducing Unit (T. U. )/ml*C^!B-fS - £ £ 

< ^ ^ ^ ^©^tii^ x. xmm > 

0% C0 2 T»48H#^#/l^~Lfco JMtt^i/«Y-W|!c*>fc510inl©l%9^jiL*T 
/K7^ >-£*at?DMEMk:g^LT h7^7^^ v-a ^£ffl^fc 0 S/^- W$cfofc 
!)^yf7^77 — -<9 9 — (pGL3C/CMVL. U3G2/RREc/s/CMVF LacZ/3LTR AU 
3) 8m /n 0 ?/^— (pCAGGS/SIVagm gag-tat/rev) 2.4/igx Send 
ai virus HNS6IS^7^^ K pCAGGS-SIVct+HN *5 &T$FW&$S$L7y X % K 
P CAGGS-Fct4 &^;ft^*ll.6/ig£l.5ml©0pti MEM (Gibco BRL) td^fl?^ 40;tl 
©PLUS Reagent (Gibco BRL) %M?LXW&. 15^|WSiftT#fllUfc. ^*UC, 1 
.5mlO0pti MEM-CWLfc60//lOLIP0FECTAMINE (Gibco BRL) ^ttltM 
$e>^fiT?15^ra^«L, -^^±IE©293T|ffl^«TLT^^(C^L, 3 
7t, 10% C0 8 T3!*!S*^-r— Ufce i'*-l'lticfo±t)10nl(Dl%$i/5kmT/l' 
Zf^^^m5ng/mKDh])y°^y (Gibco BRL) &^frDMEM£A0;L, 37°C, 10% 

C0 2 T16~24B#^^7/^-Y- L^(C, Ulfofofc V) 20ml^l%!7^JfiL^T^ 

^5^*3j;^7.5ittg/ml©MJ^y (Gibco BRL) fc^tfDMEMKligifiXJfc U -t 
©24#Mig8l&K:iS£±ifr£|Hllfc, 0. 45/im<07-f ^^-"CJtiibfc, 16,000Xg 

(Beckman J-25I, JA-18K 4°C, lB#H^frLfc 0 ^Vy h£PBS (5%FCS N 2/xg 
/ml^y^WSr^tf) fcfctfU -80°CT^#Lfc o 

^yf7^7 7^^- (pGL3C/CMVL. U3G2/RREc/s/CMVF EGFP/3LTR AU 
3) N ^7-7-^^7^- (pCAGGS/SIVagm gag-tat/rev) *5<fct>* Sendai vi 
rus HN (pCAGGS-SIVct/HN*?c« P CAGGS-SIVct+HN) N FWi^^V * 5 K (pCAG 
GS-Fct4, pCAGGS-Fctl4, pCAGGS-Fct27 v pCAGGS-Fct4/SIVctll, pCAGGS-Fctl4/S 
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IVctll ,pCAGGS-Fct27/SIVctll) *m.fr&frtXfflmz. ab?^7x^^g^ 
L1tW% s 293T& <fc mEkS-2Bmm^<Dfefc?i&Aj)m#) £> ft (018, 1 9*5 J; 
XT 2 0),HN*5j;otFSei8^y7^$ Km*5rt*3fe^K:J; DVSV-GSr*3Bm^*5 
£ift< fcfc^Atf-MR&feftS:: ti^Sendai virus F*5 «t OTIM 6 «fc 5S 
IVagm^-* £ LfciXa- K*>T ^l^f'lMA'*'*^ ©fBKtf* Frt6*Cfc 

. 6X10 4 T. U./mlT*fo <9 ^ Fg 638^7* 5: Kfc^Tte]£AGGS-Fct4:l3j;ttfct 

5/7^; Kss^oia^^tdsv^rtt, HNge&a:/^;^ Kpcaggs-sivc 

:tt>^ ^^iffi^ifb^ofcFS^fS^:/?* S KpCAGGS-Fct4i8«trJ { HNS&li5 
%Zfy^% KpCAGGS-SIVct+HN£ a f7^7i^v'a ^bTfNKtLfc^ 

#J**y I'tf-^Ktt* SA-F1611:fc«J;t*SA-F158l£|&# (#c) fJ'Ci— 

^tB^-hy ix^lt^^fc^PAGElSMtfc^^^ffib^o SA-F1611S3J;^SA-F 
1581&, («c) ^^^^-.^^/n^-KiftJfRU HPLC»|S[L^:t)0*«fflLfc 

o 

Xho+Xma : 5' -TCGAGATGTGGTCTGAGTTAAAAATCAGGAGCAACGACGGAGGTGAAGGACCAGACGCC 
AACGACCC (IE?IJ#-5§- : 2 5) 

Xma-Xho : 5' -CCGGGGGTCGnGGCGTCTGGTCCTTCACCTCCGTCGTTGCTCCTGATTTTTAACTCAG 
ACCACATC (KW* : 2 6 ) 

Xma+131: 5' - CCGGGGAAAGGGGGTGCAACACATCCATATCCAGCCATCTCTACCTGTTTATGGACAGA 
(5WI#* : 2 7 ) 
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135-Xma : 5' -ACCCTCTGTCCATAAACAGGTAGAGATGGCTGGATATGGATGTGTTGCACCCCCTTTCC 
(BE?lJ## : 2 8 ) 

132+Bam : 5' -GGGTTAGGTGGTTGCTGATTCTCTCATTCACCCAGTGGG (IB^lJ#-^ : 2 9 ) 
Bam-136 : 5' -GATCCCCACTGGGTGAATGAGAGAATCAGCAACCACCTA (ia?lj#^ : 3 0 ) 
FSIVhn : 5' -GAGACTCGAGATGTGGTCTGAGTTAAAAATCAGG-3' (SB?!!*-* : 31) 
RhnSIV : 5' AGAGGTAGACCAGTACGAGTCACGTTTGCCCCTATCACCATCCCTAACCCTCTGTCCATAA 
AC-3' (m^m^- : 3 2 ) 

XhFF : 5' -CCGCTCGAGCATGACAGCATATATCCAGAGA (BB?U## : 3 3) 
NotF1650 : 5' -ATAGTTTAGCGGCCGCTCATCTGATCTTCGGCTCTAATGT (E#l#-J§- : 34) 
NotF1611 : 5' -ATAGTTTAGCGGCCGCTCAACGGTCATCTGGATTACCCAT : 35) 

NotF1581 : 5' -ATAGTTTAGCGGCCGCTCACCTTCTGAGTCTATAAAGCAC (gSMX-ty : 3 6 ) 
SA-F1650 : 5' -ATAGTTTAGCGGCCGCCTATGGAGATAGAGGAACATATCCCTGCCTAACCCTTCTGAT 
CTTCGGCTCTAATGT (IB?iJ#-5§- : 3 7 ) 

SA-F1611 : 5' -ATAGTTTAGCGGCCGCCTATGGAGATAGAGGAACATATCCCTGCCTAACCCTACGGTC 
ATCTGGATTACCCAT (E?!I## : 3 8 ) 

SA-F1581 : 5' -ATAGTTTAGCGGCCGCCTATGGAGATAGAGGAACATATCCCTGCCTAACCCTCCTTCT 
GAGTCTATAAAGCAC (SB^J#-^ : 3 9 ) 

293t$bj& (h bmymm&jmsm) wt, wo^mt^^m (bio whitta 

KER) gr^fr Dulbecco's Modified Eagle Medium (DMEM) >n-^ (Gibco 
BRL) £fflV^T % 37°C N 10%C0 2 T^#Lfc o 

293TSBISS: 6 V ^/W?? 9 — :7V— h^. 1 «3 5X1 

o 5 fi-e^#, 37°c N 10% co 2 x^8^f^/v^^—Ltc 0 m^Wt&i V^;V&>1t*)%0 
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Olil(Dl%V*/£D.mTJl'Zf$ y^tpDMEM^tt^LT h7^7x^i/HVfcffl 
V\fc 0 1 !7:i^&fc«9 f7^77^^^ pMSCV EGFP 700ng, xn h 

Pt^y^rcy^n-^.tt^gag-pol^m^^^^ K (IMGENEXfr) 300ng N Senda 
i virus Fm&^^yXS. KpCAGGS-Fct4 200ng N HNSe^^T 0 ^^^ KpCAGG 
S-HN, pCAGGS-SIVct/HN&£t>*pCAGGS-SIVct+HN IWrig^ZMtlVXT^l \Z.7F 
-fll^^WTlOOMlOOpti MEM (Gibco BRL) 1©PLUS Reagent (G 

ibco BRL) ^k.XMW, 15£f^m-ef§^L7h„ ^fti^ 100/xl©0pti MEMT? 
«Lfc4jul©LIP0FECTAMINE (Gibco BRL) VXmW& £ b\C&UX*15ft 

PMt, rtl^±l3©293TiBlS^MTUT^^^!i#b, 37^, 10% C0 2 -C3 

ml (2 h U r/v^ (Gibco BRL) §r "a tf DMEM £r jJD x_ N 37°C % 10% C0 2 -C16~24B#Pb^ 
/V^-T— Lfc^K:, 1 j7^fofc!9 2ml<m%^iXjMT/K/$ J; W. 5 /x g/ml 
(DfyT 0 ^^ (Gibco BRL) £^tfDMEMfc:lgtfe£$IU Z<D2mW£W&K^±- 
0. 45 m(D "7 -f )\<5 -Tifii Lfc & © L/t 0 

•»>>. • 







pCAGCS-HN 


pCAGGS-SIVct/HN 


pCAGGS-SIVct+HN 




pCAGGS-Fct4 


O 


O 


O 



< SIVagnK< ^ $ — i£ £ § ilfc^ A > 

<9lXl0 5 i@-C£# N 37°C, 10%C0 2 T*48B#P^#^ir-bfc o TJ/l^-t-^l^- h 
J: 0 U -^^-^Kl/KJJ:/^ (Sigma) ^^^8Mg/mlT^ 

iPL^:t>©^lmlSJi U 37°C, 10% C0 2 T? 3 0#Pf8#A^-t-U <<^-3r^ 
Siirfco 3B#^m(C20%^H!i{^r7v/ J f IL tt (BIO WHITTAKER) %^tti%mWi% lml 
MX.. 37°C, 10% C0 2 T48H#^i§^ Lfc 0 
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A7/Vft F&£tf0.2%?A'?A'T/l' s ?\i K4"£tfPBS (Invitrogen*±) "CSffl 
20^IB@feUxPBSTl!l«fc?MI^5^iMKlWft (DMIRB(SLRK y4%) KX2 

h ©Hi t> £ &fc#Jfc854. 865£jNt5 J: D 
<D%m%ft^tc 0 ^flSO^ffitt Transducing Unit(T.U. )/mlT?^f&t5 £ £ £ U 

v?— ^ b5V777- — pMSCV EGFP N h n fc°y ?^>'<v—7'&£ 

h\ Sendai virus F&&3&&77X$ KpCAGGS~Fct4 N HN 
9 ^ 5 KpCAGGS-HN.pCAGGS-SIVct/HN^S «fc t>*pCAGGS-SIVct+HN£$I3^ 
fc>*r*BIliaK:a h9^7x^$/gyifci*, 293TftlJ!&^©»^£AtfS®«> 
btlfc (@2 2)„ HN*5j:t*F8e38Si:/?*§ Kfc*5rt3afefcR:J:?K xn^n 

tf y * i ci- -7° Srfi^-f - 5 ? y a-^. ^.Ji^*r.^ § ft v» t: h * mmmm \z. 

ttVmfc^mAtmtbtbtlZZkfrbs Sendai virus F& £tFHNS6i- £ 6MSCV 

tf^£frltc Q ZbKFm&m^yX^ K(CpCAGGS-Fct4^V^fc^, *s=l— K 

itfci^THNSfcll^i:^;^ KpCAGGS-SIVct+HNt©|a^t?^:r^'b^< , 1 
. 1X10 5 T. U./mlT&ofco 

[HJfeMl 4] VSV-G/HNVa— K^^7°W^^^/V^^^— ©Mi3«tt^ 
jtiL^tBHa^^tf t h#M»^*l"t-53t^^A^l^©VSV-Gi/^- K^-TT 6 

293Tffflj® (t hJft^mAjMMfitfc) tt, KW^flMfcrfF^jfiLill (BIO WHITTA 
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72 Jfc 



KER) £-atH)ulbecco' s Modified Eagle Medium (DMEM) ft^/l/a*-* (Gibco B 
RL) Srffl^T, 37°C, 10%C0 2 t?it^Lfc o 

7;VTt K*5j;t^0.2%^/V^/PT^xt K&^trPBS (Invitrogenft:) t^S.20 
$f^@5£U PBSTlIUgfe^^^^jAtMil^ (DMIRB(SLR), 7-T#) ^T20 

^ttj^rtjofco ^flfiO^fifi Transducing Unit(T.U.)/mlT*^f 3 n £ 1 Ltc 

o 

29Zmffa%l5cm<D?7X^y?i/^-U^mhtciQ5X10 6 mr*~£Z^ 37°C, 1 
0% CO^Amm^^^—VtCo i#*^&v'-r- W|fc&fc 19 10ml©DMEM(Cg^L 
Tr7 W7i-; 3 ^{^^V^fCo >'^—l'l%Chtz h 7 I'* 77^ 

^ — (pGL3C/CMVL. U3G2/RREc/s/CMVF EGFP/3LTR AU3) 8 u y 

(pCAGGS/SIVagm gag-tat/rev) 2.4jug N VSV-G^7°7 * 5: KpVSV-GiSen 
dai virus HN® fi^^y;* 5: KpCAGGS-HN N pCAGGS-SIVct/HNjo <t t^pCAGGS-SIV 
ct+HN 1.6Mg^3a^J^T^S8}C|Bi4CO|l^^-ei.5mlOOpti MEM (Gibco 
BRL) ^^?^ s 40/il(DPLUS Reagent (Gibco BRL) *1)\\7LXW$, 15ftffl£t&X 
fllfco ^Ix^s 1.5mltfX)pti MEMT'%^L/c60m1OLIP0FECTAMINE (Gibco B 

rl) %mMLxmw&£bfcmux*i55rm&mu zn^jim<D2mmmKmr 

ttH't^t^ b s 37*0, 10% co 2 t 3B#p*l#^-r-Lfco V-Y— wftfcfc 
•3 20ml©20%^«{bfiF!?ViL?* (BIO WHITTAKER) £"a"t?DMEM£r#D 37°C, 10% 
C0 2 Tn6~24H#P^#/l^Y-bfc^l^ — Wtfcfc*:D20ml©^Nft^#»>^jfiL 
J* (BIO WHITTAKER) Sr^tfDMEMlC^^L, Z<D24l%mi&&&lZ%&±fit$:W\ 
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Ifc. 0.45^m<27^/V*— TitiiL/c 0 42,390Xg (TOMY SRX-201, TA21BH) , 4°C N 
90#i£&Lfc o <<\sy h «rl/100©a£te9KJS$fc (TBS, lOmM MgCl 2 , 3mM SPERMI 
NE, 0.3nM SUPERMIDINE, lOOmM dNTPs) tC»j!?U 37°C, 2B#fW&J&&itfc 0 

42,390Xg (TOMY SRX-201, TA21BHK 4°C, 2l$rofc&U "*Vs> h%? 
BS (5%FCS N 2ixg/ml7fsy7uy%^ib) Kmmu ^ffl*-C-80 < CT^#tfc o 



^8 





pCAGGS-HN 


pCAGGS-SIVct/HN 


pCAGGS-SIVct+flN 


pVSV-G 


O 


O 


O 



<fc h#MCD34 + «^©5t^^A> 



t h#MCD34 + jMteBI0 WHinAKER|fc<J:«5^AL/c 0 jUXft, 50ng/ral IL-6, 1 
OOng/ml TP0 N lOOng/ml Stem Cell Factor (GIBCO BRL), lOOng/ral Flt-3y#> 
K (Reserch Diagnostics, Flanders, NJ) (^f t h U nyiftX h), 10 
%FCSMH ^=i7^feDMEM (IMDM) ^T37°C, 5% C0 2 T*48B#f H 1^# Lfd 0 it* 
?»2X10 5 j@K:*j-U !M/W*^*-&2X10 8 :j8,ktfl0 7 T.U./mlT*ff®[L 
7cy^/V^^iC5c«L, SOng/ml IL-G, 1 OOng/ml TPO, 1 OOng/ml Stem Cell Fac 
tor (GIBCO BRLh lOOng/ml Fl t-3 y 13 V K&S&Jn Lfc ^M^96^#(c|iBJIS 

HmXLfeiBBliattPEaiWJtfc hCD34#i;#: (Becton Dickinson) Sr/flVvCffefeLfc 
7B-f>f M — ? — (EPICS ELITE, Coulter) KTGFP:J8 £ tfPE©2#3tefc: 

m.o.i. =10(^*3 VnTVSV-G^/ol- y-<^ ^-(^CD34 + *ttiC:}otf5GPP|S§ 
feHM&0jfc*j&*9. 7%-C?feo fc<P U VSV-Gi:HN, SIVct/HN*5j;t^SIVct+HNi(D 
*S*.— F^^7 P -<^^-©CD34 + «^*3fj-§GFP^ttM©i:b^^^:n-etL43. 
9, 25. 2*3 £ tfl 9. 7% & o (^9) c m. o. i. =50t^V^T«:VSY-G'>3.— 
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K*-f ^-©CD34 + jRBJtefc^tt5GFPlWtjRBJja©tt:*tt51.4%^i!)5^ VSV 
-GirHN, SIVct/HNio.tt^SIVct+HNi^iX^- K^^7°^<^^-©CD34 + Mfc$5 
ft SGFPHt»iiSwit^«^tim43. 0, 70. 8& £t>*68. 4%-?fcofc (Sl0) o 



9 GFPfiH4jHBJia©tt;* (%) m.o. i. =10 





VSV-G 


VSV-G/HN 


VSV-G/SIVct/HN 


VSV-G/SIVct+HN 


CD34 + 


9.7 


43.9 


25.2 


19.7 


CD34" 


16.7 


8.0 


0.3 


0.2 




110 GFP^MOJt^ 


(%) ra. o. i. =50 






VSV-G 


VSV-G/HN 


VSV-G/SIVct/HN 


VSV-G/SIVct+HN 


CD34 + 


51.4 


43.0 


70.8 


68.4 


CD34" 


0.2 


0.6 


0.3 


0.2 



H 

4 Vy/^^if <^-T^ (H1N1) £ ^AT^f^^ie (HA)3§g&7°7* K 
^HLfCo y°7^^ KpDREF HisD (Microbiol. Immunol., 44(8), 677-685, 2 
000) ^T^^htU 7 s y-^'^-HAFNot*5ct^> , HARNot^fflV^fcPCR^J;^9±i 
ii>lLfc 0 IfWrJt&NotlKlJ; <9tyW&, pCAGGS (Gene, vol.108, pp. 193-200, 1 

991) fcxhoi-Notm&%muLtc^?-motimiLKm&&/vtc si-tv^m 

IZ.&VnbntcT'yX* FZHAmB^-fy* ^ KpCAGGS-HAt bfc 0 
£ fc tePAGEfjf M Ut: 1> © Srftffi Ut. 
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HAFNot : 5' -GAGAGCGGCCGCCCAAAATGAAGGCAAAACTACTG-3' (|B#l#-§- : 48) 
HARNot: 5' -GATGCGGCCGCTCAGATGCATATTCTGCAC-3' (gBffl&ft : 4 9) 

2mmm (t hjj^wnss^ns^) io%#iwbfFpvjto* (bio whitta 

KER) £-at?Dulbecco's Modified Eagle Medium (DMEM) (Gibco B 

RL) SrJS^T, 37t N 10%C0 2 T^*Lfc o 

0MBT?3:§\ 37°C N 10% C0 2 -C48^^^7;V^4^ bfc 0 :l£*2&£rl <^Wfcfc<9 80 
0/z 1(7)1% >-§r^tfDMEM{c:g^LT b7^^7^^^3 ^{ZlfflV^ 
/c 0 1 r> rc/Vfofc *)*y—^\*7l/7. 77^^ ^ - (pGL3C/CMVL. U3G2/RREc/s/CM 
VF EGFP/3LTRAU3) 1200ng, y fr—. itl/?^ $ — (pCAGGS/SIVagm gag-tat/ 
rev) 360ng, HA^S^T 0 ^^ KpCACGS-HA 240ng*rl00 1> iCDOpti MEM (Gibco 
BRL) fcjg#M£6/tl©PLUS Reagent (Gibco BRL) ^ADx.T^ x 15#|fflgig.-C»- 
ttbfco -tl}- N 100/zl©0pti MEMT*#fiLfc4julcDLIP0FECTAMINE (Gibco BRL 

Xm^fr^mtL, 37°C, 10% C0 2 T*3B#P£#/V^—Lfc o 1 V=.*fo± V lml 
(OH^lfojfT/K/^ imOMg/ml© h y ~fV^y (Gibco BRL) £r^£pDMEM 
£#P;L N 37°C, 10% C0 2 T*16~24^^/U^^-Lfc^^ > 1 V^^Mc 2ml (Dl 
%!)^M77^^^> 5/ig/mKD h (Gibco BRL) $5 £t>*50unitO/-f 7 

5 (Roche) ^t?DMEMfc«^lftL^(Z)24l$M*&^|cj»i!±MSrlHlJR 

% 0.45MmO7>f/^— l?it5ibfct>0*«fflUfco 
<SIVagm^^^-{31«tSjt^^A> 
^^Jir^5293T| : «^6 ^ai/KD^^^^^^^^-t—^Iz-b^l 
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hit*) lX10 6 fli|-e££\ 37°C, 10% C<V?48l#ra #A^-Lfc 0 fJAs^-t—? 
U-h£*)%mWi&&£L, 7 V> (Sigma) %MmM&8ng/ 

ml^afebDL^itOSrlmlSJlU 37°C, 10% C0 2 "e 3 0#K^/^-Y- U ^<^^ — 
%m$k£"£tc 0 3^mm^20%^mit^-ystm (BIO WHinAKER) £*£t?#£ij£ 
^lmlW^ 37°C, 10% C0 2 TM8^f^^t/c o 

ottut ±iB(D^Timi(D-<^^-^^^ mmmsmmmc2%^/u 

A T/l^x k K*5 XXfO. 2% ^f;V^;VTj^f t KSr'atfPBS (Invitrogenfr) T^S.20 
#Pb1@a£U PBS-C1[hI^^^^^J5lM®M(DMIRB(SLR) n 7^)^X200 

TOB^t b©®^± <9 t> £ &fc#.$c854. 865^^(t 5 C t \C J; 9 
^ta^fTofco TjflficDW&te Transducing Unit (T. U. ) /mlT^fEl-5 ^ £ £ b 

< ^ ^ ^ ^oxiiifc <fc xmm > 

293T^fl&^15cm©^ , ^^^5/^v--t-l/--lfefcfci9 5X10 6 fiT^^, 37 0 C, l 

0% co 2 x^smm^^-r- Ltc a m^MZ^v—i/iticfotc 9 i0mi<m%!7 r 

D^-yf7^77 ^ ^ - (pGL3C/CMVL. U3G2/RREc/s/CMVF LacZ/3LTR AU3 
) 8/xg, ^^^-(pCAGGS/SIVagm gag-tat/rev) 2. 4 /z g, HAM 6 

KpCAGGS-HA 1. 6/z g&l. 5ml©0pti MEM (Gibco BRL) 40 
/zlOPLUS Reagent (Gibco BRL) SrflDxTjf 15#W£ia-C«MtLfc 0 -tU- 
, 1.5mlO0pti MEMT*%^L/c60)ul(DLIP0FECTAMINE (Gibco BRL) fcj&ftl l/tflt 

U 37*0, 10% C0 2 t?3^^^^ — LfCo — W#fcfc&10ml©l%l7"5'jfiL 
tfT/V^^^fectmOAig/ml© hy^V^ (Gibco BRL) Sr^tfDMEMSrJp^, 37 
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°C, 10% C0 2 Tn6~24B#f H ^;^-^— Lfc^l^s v'-t-W&fcfc »9 20ml ©1% ? ^> 
sk^T^^y, 5/i g/ml© MJ Zfi/ls (Gibco BRL) *5 £t>*500unittfV ^ 9 5: - 
^-if (Roche) DMEMiCtgitegl L % ^ <£24B#P^±g## }£*g«±tf & [§UiJl N 0 
A5tMm(D-7J/l«?—~em : )EiLtc 0 16,000Xg(Beckman J-25I N JA-18), 4°C N lWm 
&>bl,1to ^y h&PBS (5%FCS, 2jttg / ml#y TV :/£-£&) fc*#U - 
80°CTH£#LfCo 
<3!S*> 

yh7>^77 9 — (pGL3C/CMVL. U3G2/RREc/s/CMVF EGFP/3LTR AU3 

) ^ yfr~ > — (pCAGGS/SIVagra gag-tat/rev) *3 «fc t>*HAg £ H 7 

X 5: K (pCAGGS-HA) SrjSBI&H: nf7^7x^^ay Lfcj&£,293Tj&IIJi&^©3tfc 
?lA0^li (0 2 3), VSV^&^sU*arfcft<*^*A#R*& 
Influenza virus HA® 6(£ £ £SIVagm£^<— * £ LfcS'a — 

V94?<<9 <D29Z11®lfa%m^1tt)m*l. 3X10 4 T. U. /ml-Cfcofc 0 ^bt, 
ftfc (E2 4). 

t/ a -K^-f7 , uyf^/v^^ -OPTO <t imt6#*f 
<iBBJfi*6F*> 

29znm (t M&jurjwA^nui&Hc) io%##^#^^iL^ (bio whitta 

KER) ^r-a-tPDulbecco's Modified Eagle Medium (DMEM) Kfi^a— * (Gibco B 
RL) ^fflV^T, 37°^ 10%C0 2 -C*£*Lfc o 

293TIB/J&&6 ^^©7*7^^ y^^ft^7°V"-Kl p^A'fcfc 9 5X1 
0 5 {@T^^, 37°C N 10% C0 2 T?48NF^^/^-Y-LfCo 1 £^/P£>fc9 80 
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fCo 1 *7 ^ ^ <9 W^ly^yT— ^<t#~- (pGL3C/CMVL. U3G2/RREc/s/CM 
VF EGFP/3LTR A U3) 1200ng N ^ y fr— W ? ? — (pCAGGS/SIVagm gag-tat/r 
ev)360ng, Sendai virus MM&^W??*^ KpCAGGS-HN, pCAGGS-SIVct/HN, p 
CAGGS-SIVct+HN^i^HA^S^^y^^ K240ng£^;ft^;ft.£*T<^ 1 1 
-rii.^W-ei00Ml<D0pti MEM (Gibco BRL) (d^?#6/z 1COPLUS Reagent (G 
ibco BRL) %Mz-XMW, 15ftm^UX*&WLtc 0 ZtlK, 100jul©0pti MEMT 
^L^4m1(Z)LIP0FECTAMINE (Gibco BRL) LtM $ bfc&UXlSft 

riitt, ^tb^±m(D293mm^mrvxm^M^Whs 37°c, 10% coyr*3 

&?m*^^-Ltc 0 1 ^^/Vfefc^lmlWW^^JfiL^tT/^^^itMOjiig/m 
ICO f y^yy (Gibco BRL) ^r < at?DMEM^riPX- > 37°C, 10% C0 2 -ei6~24B#f H ^ jV 

i/> (Gibco BRL) & £ OT)unit(D 7^7^ i? (Roche) ^r^tf DMEMfcit 



1 1 







pCAGGS-HN 


pCAGGS-SIVct/HN 


pCAGGS-SIVct+HN 




pCAGGS-HA 


0 


O 


O 



y h 9 7 T—^? 9 — (pGL3C/CMVL. U3G2/RREc/s/CMVF EGFP/3LTRAU3 
) x * v fr*-*?> y jr^ ^-(pCAGGS/SIVagm gag-tat/rev), Wgteftgtfy* $ 
K (pCAGGS-HA) $5 <fc T^Sendai virus HNgfi^Jiyy^ 5 F(pCAGGS-HN s pCAGGS-S 
IVct/HN, pCAGGS-SIVct+HN) 3f7^7x^i/3V Ufc^ s 293T$SJJS 

^O^^A/W&bftfc (0 2 5) 0 Influenza virus ©buddingfc*5 if % %/T 
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?<<7'imfcS4 : 7$~y— ^Wfcofc, %ZX\ Sendai virus HN§6© 
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~ — K 9 << ~f V h n y 4 s< y y — 0 

3. =yffitt*tt5II6f ^7 ? ^ y w^oHNaewa 

f*3frSl frh 6 ©V^-fix^fclB<ft©'>a- F*-f yV h n y^Vvx^y y- 0 

^7 fcfEifcov^z.- Ky y°i/ h n i^-f frTs^t y- 0 

9. 7K^4nft&y^/b-x£&©VSV-Gg6®£^tJ\ »*3l7*fctt8lC 

10. l/fo^/P^^- ^^-Vny>r^{cS5l€-t-5x ft2&*Sl^£>9© 
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11. VYuy<>{;vx'<?9—ti$vv*f-Vs(;VMz.&%tfrZ>, MtJfcl 1 d> 9 © 

1 2. \s>^V4A'*ft^)\^W^^4fr*\^&%&Z>, l^lBSc© 
13. £fc&5k:!Bit 

1 5. ^£^-5tt^©5tfc^AffiT*fc5, ft^l 4fcfB$©S'a~K 

1 7. ^±^^^^^/ c ^omt^^m±^«-r*fes, »#«.l 6 

18. jfe^$fc«^ik^lffl^(DitiE^7^-t?^'5, 8*^.3® 1 4fcfl2i*©'V 

19. fam&iztcte&fa^mj&tfigiknmi&x'hz, if^gci s^ies©:/:*- 

2 0. lif^l 4/0^ 1 9©V^-ftl^}CfB^^oL- K^-ryi/ 

2 1 . m.m~?foz>, b*^2 o ^fB^m^o 

2 2. HfjftqU 4^b 1 9 <D^~ftlfrfcmMV^~~- Y^A-ZtVYxi^y{)V^-< 
2 3. ^-r^/^-^ffitt^-f 5®Sg£=i- K-r§DNA?r^pr|g^£p 
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2/2 5 



Ampho-Retro 

6:6:0 
7:5:0 
HN-Ampho-Retro 
7:3:2 
5.6:2.4:4 

(MSCV:AMPHO:HN) 




#§?fe^ 2 4 8 16 20 
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□ CD34- 
m CD34+ 



Ampho HN-Ampho 
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124 



a. SlVagm^V A SIVagm pro virus genome pSA212 

rev 



LTR 



gag 




vif 






pol 


> 


/px 



tat 



env 



LTR 



nef 



RRE 



b. rtytr— v > Packaging Vector 
pCAG / SIVagm gag-tat / rev 




gag 



AW 



vif 



pol 



vpx 



ISSL 



tat 



RRE 



poly A 



c. >■—> h >7>7 7 — $ — Gene Transfer Vector . 
pGL3C / CMVL. U3G2 / RREc/s / CMVF /J-gal / 3'LTRAU3 



CMV/5'LTR 




(gag) - 


RRE 


CMV - 


- j8-gal - 


-3'LTR/AU3 



d.VSV-G&&^*- pVSV-G 



CMV VSV-G poly A 
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SeV F.HNtfPy-A FtfPV-A 

small large small large 




WO 01/92508 PCT/JP01/04659 



9/2 5 

0 9 
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014 




SIVct/HN WSELKIRSNDGGEGPEDANDPRGKGVQHIHIOPSLPVYGORVRVR WLLILSFTQ 
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^ 15/25 

31 5 



SIVct+HN WSELKIRSNDGGEGPEDANDPRGKGVQHIHIOPSLPVYGORVRVR DGDRGKRDS 
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ct 4 



<±14 



WIIVIIIVL YRLRR 



WIIVIIIVL VRLRRSMLMGNPDDR 

14 



: rt27 WIIVIIIVL YRLRRSMLMGNPDDRI PRDTYTL EPKIR 

27 
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Hi 7 



1 7/2 5 



F ct 4 /s IV rtll WIIVIIIVLYRLRR RVRQGYVPLSP 

i 

F^/SIV^ WIIVIIIVL yRLRRSMLMGNPDDR RVRQGYVPLSP 

WIIVIIIVL VRLRRSMLMGNPDDRIPRDTYTLEPKIR RVRQGYVPLS P 

xxx-.m&mmmm® 

xxx : FW&mmm®® msivmmmmmiT $. / &csiv cm ) 



WO 01/92508 



H2 1 




PCT/JP01/04659 



2 1/2 5 



o 
o 



is 



; 4 



H 

VO 

o 

c4 



o 
o 
o 



35 

§ 



Li 



;%'V ->V& 1 » -.> • . ; ».. *. <V >:A.O 



V 



v-ffilffi* P- *' .. "... ■ 



•a 

J-i 



o 
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SEQUENCE LISTING 



<110> DNAVEC Research INC. 

<120> Retrovirus vectors pseudotyped with hemaggulutinating proteins 

<130> D3-107PCT 

<140> 
<141> 

<150> JP 2000-169090 
<151> 2000-06-01 

<160> 49 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 36 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 
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<400> 1 

gcagatctca accaggaggc gaggctgcat tttggg 36 

<210> 2 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



<400> 2 

gcgaattcta cttactggtg ctgtaaagga gccaaa 36 

<210> 3 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



<400> 3 



PCT/JP01/04659 

40 

<210> 4 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 4 

cgggatccgc ggccgcggat atggatctgt ggagatagag gaacatat 48 

<2i0> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



WO 01/92508 

Q 3/26 



atcggaattc ttttattgta agatggattg gtttttaaat 




<400> 5 

tcgagactag tgacttggtg agtaggctt 



29 
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<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 6 

tcgaaagcct actcaccaag tcactactc 29 

<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



<400> 7 

aatttctcga gcggccgca 19 



<210> 8 
<211> 19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 8 

aatttgcggc cgctcgaga 19 

<210> 9 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 9 

gcggtacctg gatgggattt attactccga tagga 35 

<210> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 10 

gcgaattcga tagggcttga aacatgggta ctatttctgc 40 

<210> 11 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 11 

gcgaattccc gtttgtgcta gggttcttag gcttct 36 

<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 12 

tccccgcgga tatggatctg tggagataga ggaacatatc 40 

<210> 13 
<211> 44 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 13 

gcgcggccgc ggatccgtcg acgcactttt taaaagaaaa ggga 44 

<210> 14 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 
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<400> 14 



gcgagctcta atgcaggcaa gtttattagc tttcta 



36 



<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 15 

ggaattcccg cggtagttat taatagtaat caattacggg 40 

<210> 16 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



<400> 16 



PCT/JP01/04659 

40 

<210> 17 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 17 

tatataagca gagctcgctg gcttgtaact cagtctctta 40 

/om\ io 

<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



WO 01/92508 



# 9/26 % 

cgggatccgc ggccgcttac ttgtacagct cgtccatgcc 



<400> 18 

tatataagtg cagtacgctg gcttgtaact cagtctctta 



40 



WO 01/92508 
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<210> 19 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 19 

tataaaaagc gaagccgctg gcttgtaact cagtctctta 40 

<210> 20 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



<400> 



20 



gcgaattcga tagggcttga aacatgggta ctatttctgc 



40 



<210> 21 
<211> 40 



WO 01/92508 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 21 

cggggtacct caatattggc cattagccat attattcatt 40 

<210> 22 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



<400> 22 



agttacaagc cagcgagctc tgcttatata gacctcccac 



40 



<210> 23 



<211> 99 



<212> DNA 



<213> Artificial Sequence 



WO 01/92508 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 

<400> 23 

atgcgagctc gtcgacgcac tttttaaaag aaaagggagg actggatggg atttattact 60 
ccgataggac gctggcttgt aactcagtct cttactagg 99 

<210> 24 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized DNA sequence 



<400> 24 



gcgagctcta atgcaggcaa gtttattagc tttcta 



36 



<210> 25 



<211> 67 



<212> DNA 



<213> Artificial Sequence 



WO 01/92508 
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<220> 



<223> Description of Artificial Sequence: artifically 



synthesized sequence 



<400> 25 

tcgagatgtg gtctgagtta aaaatcagga gcaacgacgg aggtgaagga ccagacgcca 60 



<210> 26 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 26 

ccgggggtcg ttggcgtctg gtccttcacc tccgtcgttg ctcctgattt ttaactcaga 60 
ccacatc 67 

<210> 27 

<211> 59 

<212> DNA 

<213> Artificial Sequence 



acgaccc 



67 



WO 01/92508 
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<220> 



<223> Description of Artificial Sequence: artifically 



synthesized sequence 



<400> 27 



ccggggaaag ggggtgcaac acatccatat ccagccatct ctacctgttt atggacaga 59 



<210> 28 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically . 
synthesized sequence 

<400> 28 

accctctgtc cataaacagg tagagatggc tggatatgga tgtgttgcac cccctttcc 59 

<210> 29 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 



WO 01/92508 
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• 



synthesized sequence 



<400> 29 



gggttaggtg gttgctgatt ctctcattca cccagtggg 



39 



<210> 30 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

gatccccact gggtgaatga gagaatcagc aaccaccta 39 

<210> 31 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 



WO 01/92508 
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<400> 31 



gagactcgag atgtggtctg agttaaaaat cagg 



<210> 32 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 32 

agaggtagac cagtacgagt cacgtttgcc cctatcacca tccctaaccc tctgtccata 60 
aac 63 

<210> 33 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 



<400> 33 



WO 01/92508 
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ccgctcgagc atgacagcat atatccagag a 

<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 34 

atagtttagc ggccgctcat ctgatcttcg gctctaatgt 40 

<210> 35 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 
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31 



<400> 35 

atagtttagc ggccgctcaa cggtcatctg gattacccat 



40 



WO 01/92508 



• 
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<210> 36 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence. 

<400> 36 

atagtttagc ggccgctcac cttctgagtc. tataaagcac 40 

<210> 37 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 37 

atagtttagc ggccgcctat ggagatagag gaacatatcc ctgcctaacc cttctgatct 60 
tcggctctaa tgt 73 



<210> 38 



WO 01/92508 



PCT/JPO 1/04659 



19/26 



<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 38 

atagtttagc ggccgcctat ggagatagag gaacatatcc ctgcctaacc ctacggtcat 60 
ctggattacc cat 73 

<210> 39 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 39 

atagtttagc ggccgcctat ggagatagag gaacatatcc ctgcctaacc ctccttctga 60 
gtctataaag cac 73 



<210> 40 



WO 01/92508 

20/26 

# 

<211> 54 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 40 

Trp Ser Glu Leu Lys He Arg Ser Asn Asp Gly Gly Glu Gly Pro Glu 
1 5 10' 15 

Asp Ala Asn Asp Pro Arg Gly Lys Gly Val Gin His lie His He Gin 
20 25 30 

Pro Ser Leu Pro Val Tyr Gly Gin Arg Val Arg Val Arg Trp Leu Leu 
35 40 45 

lie Leu Ser Phe Thr Gin 
50 

<210> 41 
<211> 54 
<212> PRT 

<213> Artificial Sequence 



PCT/JP01/04659 



WO 01/92508 _ PCT/JP01/04659 

21/26 



<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 41 

Trp Ser Glu Leu Lys He Arg Ser Asn Asp Gly Gly Glu Gly Pro Glu 
1 5 10 15 

Asp Ala Asn Asp Pro Arg Gly Lys Gly Val Gin His He His He Gin 
20 25 1 30 

Pro Ser Leu Pro Val Tyr Gly Gin Arg Val Arg Val Arg Asp Gly Asp 
35 40 45 

Arg Gly Lys Arg Asp Ser 
50 



<210> 42 
<211> 15 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artifically 
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synthesized sequence 
<400> 42 

Val Val He He Val He lie He Val Leu Tyr Arg Leu Arg Arg 
1 5 10 15 



<210> 43 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 43 

Val Val He He Val He He He Val Leu Tyr Arg Leu Arg Arg Ser 
1 5 10 15 

Met Leu Met Gly Asn Pro Asp Asp Arg 
20 25 



<210> 44 
<211> 38 



WO 01/92508 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 44 

Val Val He lie Val He He He Val Leu Tyr Arg Leu Arg Arg Ser 
15 10 15 

Met Leu Met Gly Asn Pro Asp Asp Arg He Pro Arg Asp Thr Tyr Thr 
20 25 30 

Leu Glu Pro Lys lie Arg 
35 

<210> 45 
<211> 26 
<212> PRT 

<213> Artificial Sequence 



PCT/JP01/04659 




<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 
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<400> 45 

Val Val He He Val He lie He Val Leu Tyr Arg Leu Arg Arg Arg 
15 10 15 

Val Arg Gin Gly Tyr Val Pro Leu Ser Pro 
20 25 



<210> 46 
<211> 36 
<212> PRT 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 46 

Val Val He He Val He He He Val Leu Tyr Arg Leu Arg Arg Ser 
1 5 10 15 

Met Leu Met Gly Asn Pro Asp Asp Arg Arg Val Arg Gin Gly Tyr Val 
20 25 30 



Pro Leu Ser Pro 
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35 



<210> 47 

<211> 49 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 



<400> 47 

Val Val He He Val He He He Val Leu Tyr Arg Leu Arg Arg Ser 
15 10 15 

Met Leu Met Gly Asn Pro Asp Asp Arg He Pro Arg Asp Thr Tyr Thr 
20 25 30 

Leu Glu Pro Lys He Arg Arg Val Arg Gin Gly Tyr Val Pro Leu Ser 
35 40 45 

Pro 
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<210> 48 
<2U> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artifically 
synthesized sequence 

<400> 48 

gagagcggcc gcccaaaatg aaggcaaaac tactg 35 



<210> 49 



<211> 30 



<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: artifically 



synthesized sequence 



<400> 49 

gatgcggccg ctcagatgca tattctgcac 



30 
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